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i-PftarmocoIoigy Voi 119, 1B93 



i^^tioxia of candidate antiparasiiic dru^ and autidoteB £ca chem. 
pobons. Pr«Iij]UD&ry studi^ -wOl I» done to eficfittais ztietihods and 
goae ranges. AI2 Axpts. incorporated tlie foQowms pfayaiol, roethodaj 
cardlovaficular measures; arierial Wood ozessuro, left f entrieolar 
piessUTft, dP/[dt» left ventriculax and diastoHc ptesBur«^ BCG 
jeodings — ^PR intervalfl and OTo detos., heart rato pulmoaai? arteiy 
piessure, pulmonary wedge pressure and ptilmonary vascular reaistance; 
pxilmonazy ventilatory measures; air Qow traDspalmonaiy pressure, 
ifdal voL^ minute vcL . compliBBce, resistance and respiratory rate; 
tad HenmtoL Measuree; p02, pCC^ pH oad nacrohematocExts. 

119: 173S59a EpOepto^enic effect of aniilrfotle drugs. GroendaH 
Tar O.; Langmo^n, Iver A, Umi, Sor?. Res. Natkmal Hospital, 
Univ. Ottloj CMo, Norw^). J. Neumsurg. 1993, 78(6), 933-^3 
[En£)< l^e epileptweiudty of antibiotic drugs rracresenta a cHn. 
prdBem^ amd it Is wdl kaoivn that the u&e of pemcnllin and ceartaih , 
other prepca. can indnce seizures. la the present crtudy, tlie authors ' 
jnveBtigated the epileptogenio properties of diJSeteait conjcna of 12 
commonly used unabiofac mBdicaittm belooging to seven sep, groups. 
The djru£s wbts tested Ja Uie luppocampui, wliich. baa a low 
thrMbold foT the davelopmest of epileptiform activity. His 
hippocsmpol slice technique, using rat tissue, was employed since 
absence of the blood-broin barziar allowa admfnistratian of the drugs 



in Imown concns. The pr«i>n. was exposed to tntibioticft in knovm 
ooncDs. and the amplitode and no. of populatioa spilces were 
recorded. Penldllia G was^used as a vef. sdbatance. Clozadllln (&1 



10, cepbflOkrthin (>1 ^ 
m.JLt% ciproQoxaxm 
iirilfhi (21 gm/L) b! 



^/h)f gentamicin (3£80 mg/L), c 



. mg/L), erythromycin (&l t 

(21 gm/L) showed stodftrate to maiksd epileptoeanio 

eff«CtSj wbere&a ctfurotTmn^ dindamycin, cefotaxime, vanfiomydn, 
and tofaanmyctn bod no epilepiof enic effects. 

lift 175660U Synthoau or a serioa of 5-iutro-<benadmldazolca 
anH indolm) am ikovel ontimycotlcB and evalotitioii «s ffMiotoxljtS 
in the Anwft t««t. Hielia, Pattriiia; Morotti, Marta: Vigagni, 
Fernanda: Btimeni, Silvia; Gozuti, Z«auza; Sabatino. Fiera; 
Cantellf-FortI, Giongio (Dep. Pharmacol., Univ. BokCTa, Bologna, 
Italy). Mutagenesis 1992, 8(3), 183-6 (Bng). NitrDbensdmidiCzoIa 
and mtroiodcne deriva., related to oxioanassole and characterised by 
an oiyimlnic fund^on. hav* been synthesized as &ovel antimycotics 
and uieir mutagemc activily tested in SBlmoneUa typhimuTtaSD 
strains TAlQO and TA9S with and without an sxogecous motabolizing 
EWHtem. TA98NK and TA9a/l,-DNP« straina waia employed to 
identify a specific metabolic reaction 'which govema the mi^^agenic 
poten<^. Active compds. are weak direct^ct^g mutagens. Only 
deziVB. beari^ a nifcro group on Gxb Ph. rin^ Imked to the o^^nminic 
function and l a ckTn g hologenated sidiatTtuents ahow mutdjpsnic 
Mtlvity. Metab. by D&ctarial enzjrme sjnstems Is important to tbe 



_ , ^_ i important 1 

jakm of pwnnhTTvnfy, Thexoducttva activatuai nf Ttttm 'h mtCTTtif^y mTf^y 
and nitroindolea earned out by the 'clasacal' nitrCTeductase of 
Salmonella, wiiich Is defective in TA98NR, is re^juired of mutagraiictty. 
Similarly, tha O-acetyltranafepraaa dsfsctivB in TA98/l^DNPa ia 
required for the efiSdeut jprodn. of the uliiiiiuite eiectrophHic xiitroeen 
spoctes, which react with DNA. The role of bncteiiBl mstab. in 
mutation Induction needs easeful consideraitian to aasesa the 
potential risk to humans from nitzobensamidaxole mi Mtroindole 



llfi; i736filv AntS-PnenmocyBtis cariim activity of PS-liL ft 
uow Msiuknide CoUCo ftntaeonist. Hi^hbtt Walter T.; Jacobus, 
David P^ CanfieliL Craig; Ejlhnaxv Jomi (Dep. Infect. Dis., 8t 
Judo Child. Res. "Oogp.^ Memphis, TN 38105 USA), AntimiGrob. 
Agents CMwoWwr, 1995, 97(7), 1417-19 (Bng). A newly 



synthesized bigiianide inhihitor of dihydrofolate zaduetaee in 
Plasmodium species was evaluated tot its antHPnauzDOCystib carinii 
activity. The compd. Q), deeignstod FS-16, was admizftstered 

gropl^lactically and therapeutically to immunosuppreased rats 
itentior infected with P. caiinlL Doses of 5 and 25 mg of I per kg of 
body wt. per day given onSbv during 7 wk of dexamethasoue 
immunosuppression prsveoted P, oarimi infeotioQ ha oil (100%) 19 
Jnts given the dnif, while 6 or 9 (67 untceated control r&t& 
derdopod P. cckriwi pasumoidtis. A single weekly dose of 60 me of I 
per kg bIso prevented the infection in all 10 rata. P. carisdi 
pneuroonttiB was established after 4 wk of Emmunosuppresaioii and 
waa then treated orally for 3 wk with 25, S, and 1 mg ofl per ig/dxxy. 
Completo resola. of the infection occurred in all (100%) 10 rata given 
25 mg of Z, 6 of 9 (67%) rats given 5 mg of 1, and 6 or 3 (75%) rats 
given 1.0 acne of I per kg per day and in all (100%) 9 rats treated with 
trimethopnm-8\iIfamethozaz(^ I waa wsU tolerated at sll doaea. 
BecansQ dro^ studiee in the P. carinii rat model have been highly 
predictable of the effects of drugs on the disease in humaiiB, luese 
arpia. arrest that I may ^ve promise as a drug for the trefltment of 

119: 173662W Potent inhibition of £p8tein~E^r virus by 
phosphorothioate oli^odeozynucleotides without sequence 
sueoificatimx. Yao, Gang-^ing: Grill, Susan; Elgan, WilliBm- 
Oumg, Yimg-Chi^ (S6h. Mad., Yale Univ^ Kew Haven. CT 06510 
•USA), ^tinucrofc. ^n*s CAemotfcer. 1993, 87(7). 1420-6 OBn^. 
Ilie onthom found that 28Hner phoei^ion^thioate dl$g^ 
(S-^oItgos) with and wfthont sequence speciGdty complementary to 



Epatein-Banr vituo (EBV) genes ore potent iaihibitora of EBV 
location in cell cultun. The decrease in the amt of EBV DMA, 
the activity of intracellular viral DNA polymeraBO, and virus prodn. 
wece^dosB dependent, with a 90% ID of ^rox. 0.6 fM, No 
inhibition of cell growth was obsd. with the S-ohgos at ooDcns. up to 
20 ftM. The mechamiBm of action appears to be the inldhitfon of 
EBV DNA Bynthesis. The reversibility of anti-BBV action is 
dependent on tbo doss and duxntaon of dntg exposure. S-^Iieos 
shoxdd be considered a new cbss of antx-BBV sgenla, 

119: 173661X Experimental study of inhibitory effiM of the 
fbor traditional Chinese herb medKdaes on epidexnic beracx^hB^^o 
fever virus. Zheng, Xuanhio; Tan^ Xiaopeng; Su, Xiniuhi (2nd 
Affa. Heap., Hunan Med. Univ., Changaiia, Peop. Rep. CHihia). 
Hunan Yike Daxue Xuebao 1998, 18(2), 165-7 (Ch>. A lab. 
obsezvation of inhibitoiy effect of artem^er, tdy<yrrhlzln, hotittuynia 
and bupleura on epidemic hem ondiagic fever virus (EHFV) Infection 
is reported. The mfection rates of ths suckling mice tieatsd with 
artemether and ghrcyxrhion were much lower than that in tfaia control 
grcHjp. The distanhution of EHFV in tbe BUckUng mice on bouttminia 
and ItopleorA waa different from that hi the control group. It ia 
h^^cB^ tibat £rtem«ther and glycyrrhizin cea markedly prennt tbe 
EHFV mfection in sucklin g mice. Mozeover, houttiqrnia and 
bupleura ni^t inhibit EHFV infectioa to simie extent. 

119: 1736My A morpholo^cal siudy of the effects of UpojomizeS 
Blbeadazols on the muscle phase of Trichincdla apiralia in 
mice. Hrckova, G.; Velobny, B,; Horak, J. {HeimintboL htst, 
Slovak Acad. St±^ 040 01 Koaioe, Czech}. J. Setminthol 199$, 
67(1), 24-30 (Eng), The patbomorphol effecta of doily and weekly 
doses of liposomized albendazole on TrichinfllLi aphrclis havM have 
besn. Bxamd. and compared dnring the course of musda iiofieotioiis in 
mice. Treatment with thrra and sue daily doses of th» drug given by 
Lp. injection to mice resulted in marked pathoL alterations to 
encapsulated larvae, mafaily in the walls of the capeuks. There was a 
6% efBcocy ngainat T. i^iralia in mice given utree daify doeea of 
albezMlazoile, and 38% emcapy in mice given six daily doses of the 
drug. The same doeee of drug, when administered weekly, did not 
rvduoi the nes. of paraaits larvae, and the ^iplication or drug at 
6-<wBeldty intervals resulted in a 5% redn. lii noe. 

119: 173665a In vitro and in vivo bactericidal activitiee of 
eepheras against Escherichia coli in a mixed system with 
straina poseessing Indticible /^Iaotame«e«. ' Araki, Haromi; 
Ogake, Nonko; Minami, Shinzaljuroii: Yasada, Takaah^ Wotanabe, 
Yasno (Rea. I.ab., T<^yama Chem- Co., Ltd., Toyama, Japan 980). 
Chemotherapy iTokyo) 1993, 41(7), 755-64 (Japan). In vitro and 
in vivo bactatusdal activities of five oephema Jcefozolin (CBZ), 
ce^tiam (CTM), ceftnefaBole (CMS), cefiotszime (CT3Q, ai>d cefopezoznoa 
(CPZ)I against Escherichia coli TK-IGR (a non-^l£tctamaae- 
prodncing strain) were studied in a mixed aystem with strains 
posaessing inducible /S-lactamases (Eaterobacter cloacae H-27,. 
Proteus vulgaris 1-178, Morganella moiMBmi T-2I1, ProtidHDcia 
rettgsn GN4430, and Serxatia marcescens W~24). in mixed cultures 
nith strains ^Mftctamase*, CBZ and CTM 



showed kwer hactexiddal acliTity sigainst S. coU than fbst hn pure 
coltuiee of £, eoIL The bactericxdal activzi? of CMZ was reduced In 
mixed cultures except for P. vul^s. CTX was more active ia mixed 
cultures than CBZ, CTM, or CMZ, but £. coli regrew in tbe presence 
of CTX in mixed cultures except for S. marcesc^is« Amottg tbe £va 
c^hems, CPZ was the moat active agent in mixed cultures, m mixed 
infedaonB of rai poudies caused by R coli end E. doaoae^ the 
bactericidal ectlvi^ of CMZ ngomet E. ocdi was reduced, whereas, 
CPZ acted fa&ctencidally on E. cadi in pure and mixed in&elioaas. In 
the /3-lactamasQ mdudhility testa, CMZ indac ed th e larg est emt. of 
eiuyme among the five cephems, followed by CTX, CTM and CEZ. 
In contrast to CMZ, CPZ caused httle induction of /J-^la^tamase 
prodn. in any of the straitts tested. Against the mqioiity of enzymes 
tested, CBZ and CTTM showed tbe laziest Von and valuer among 
the five cephems, followed by CPZ. CJOZ or CTX tended fo show 
the kwest Vvta and Em (Ei) valuas. Tbe Vms/Km or Ki values of 
these Sve cephems were nirmlpr, and the differeiKea between thsm 
were leas than the difGereoces between the Vmtx valnes. These rosulta 
suggest that the amt. of /3-lactaznase induced br a cephwi and 
^lactemase lability of the cephem (Vmn and Van/Km or ICl values) 
were important factoia influendng in vitro and in vivo ledn, of 
bactericidal activity of the oephem against E, cdi in a mixed as^stmn 
with strains poeaesaing rnil ncT lble ^-^ajctamasas, 

119: 179669a EfZeots of mesoionic raathine analc^ on Trypan 
nosoma mnscuU doveXopment in mice. Sen, Dillp K,: Mbaswu. 
Godwm 0-: Adson, Aathoay (Dep. Ufe Sd., Virgiuja Statt Univ., 
PetersburE, VA 23806 D9A). J. Eukaryotic MierobidU 199J, 40(3), 
259-62 (Ehig). Two derive, of the mesoionic ihiBzolc{a.2-alpyrimi» 




dIne-5,7-dioQes i were prepd, and examd. for in vivo antiprotoaoon 
activity. Mesoionic compds. lA (Ki = H, R2 ^ p-ClCeHi) and IB (Ri 
■ OBg, R3 w CHaCHi) were inoculatad into Swisa Webstar male 
mice with Trypanosoma muscuH infectioD. The effects were 
measured by studying parasite populations during the course of 
patent praiod (days 9 through 15 poet-infectkm). The injeetion of 
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SYNTHESIS AND !N ViTBO. ANTI-HUMAN IMMUNODEI^ICIENCY VrRU$ 
ACTIVITY OF ARTEMtSiNlN <QIN6HAOSU}-RELATED TRIOXAIIES 

IkBanfcil Jung*« and Raymond P» Schlhaz^ 

aResaeveh Instltuta of Pharmaceutical Sefencss & Department of Mtedidnal Chemlstiy, 
School of PhBimacy, University of Mississippi, Untversity. MS 38677 
^Veterans AffiaJrs Medical Center & Department of Pediatrics, 
Emory UnlveisKy StAooi of MecSdnar Decatur, GA 30033 



AbstfECt; A series of artemislnln (qtnghaosu)-related trioxanes h&s been prepared and assayed in 
viitt> for anti-HIV activity. One of itiese compounds, la-n^tyldeoxoartemielitin etwwe a Qood 
antiviral activity against l-Ii V-1 . 



Aitemislnln (Qinghaosu). 5, isolated ftom Artemfsla anaua, L. is a sesquiterpene lactone bearing 
an uckusual cyclic peroxide funcUon^. This natural product Is of special interest because of its 
outstanding anti-matariai actlvitySB, in y/f/o actlvlly against Pnoumocysffs osainiP^ and novsl 
stnicturs^i Unique endcpeioxlda within the molecule has prompted us to prepare aitemlsinbi* 
rslated irfoxanes and evaluate their in vHfo antl-HIV activity. In this communication, we would lite 
to report, for the finst time, the stmcture-activl^ retetionship of artomisinin ddrivatives. 
A series of aitemisinin^related compounds has I»en prepared from artemlsinlc acid, 1^. Thus, 
reduotlon of artemisinio aold, 1 with sodium t>orohydricle (NIC^ CHaOH)' to dihydroartemlsTnlc 
actdL followed by photooxygenatlve cydization and acidio treatmenl of photo adducts affondsd 
artemislnln, 5 In 2t % yield. Direct redticflon of artemislnln, 5 with NaBH4 in the presence of 
BPg-EtsO in T!HF afforded deoxoartemisinin. 6 in 75 % yield^. Compound 6 was also synthesized 
in 35 % yield via chirat photooxygenatlve cycUzatlon as a penultimate step from dihydrDartemlslnyl 
alooiioi aa, prepared from artemlsinlc acid, 1^. Treatment of 'artemlslntn, -5 with NaBK4!n 
methanol (QOC, Ih., 69 % yield) to dihydroartemtsinin 7 and Subsequem etherifioation hi ethanol 
under acidic cataVels (BPs-EtaO) in anhydrous benzene {reflux, ih.) afforded B-arteether 8 
aocordng to the literature^. Reaction of dlhydioartemisinyl aldsiryde 2, prepapsd from 1 by a 
literature prooedure^, with n-butylmagneslum chloride gave alcohol 3Kf.' Aldehyde 2 was also used 
to prepare 4?. photooxygenatlve cycllzation, as prsviousV mentioned, of 3b and 4 provided i2-n- 
bufylde03(oartemislnin 8^ and homodBoxoartemtsinin 10? in 12 % and 21 % yields, respeothrely. 
Compound 13 was prepared In B6 % yield from {R)-(4>}-3-mothylcyciohexanone uidth 
(methoxymethyiytripheny^hosi^Dnium chloride in the presence of phenyllithium in antiydrous ether 
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Cr.t, 15 h.). Chlial photooxygenafivo cyclization of 13 with 12 m tha presence of oxygen Orraaiatlon 
wfth 450 wsatts hfgh pmssum marcury arc feimp, 3 h., rose bengal as a sensftizer, -76 <>C In THF) 
afforded Irioxan© llH^.i-^ fn 51 % yieW (Scheme 1). The assignment of NMR and NMR 
signals were mad« on th* basis of SD-COSV and HETCOR spacira of 11. The t^allve 
configuration al the now chlral centers (07 and C-8) was unamWguouely determined as depicted In 
11 by utflfzatfon of two dimenelona/ NOE (NOSEY) tocfinrquBs. 

The anti-HIV acti^wty of artemfelnln and Its related trioxanes was determined In human peripheral 
blood mononudear <PBM) cellsi2 acutely infected with LAI and presented In Table 1. 
Compounds 5, 6, and 11 do not exhftrft any significant antl-HIV actrvity ^CsolOO }iM) white a and 
10 show a moderate antl-HIV activity. 12-n-Bufyldeoxoartemisi'nin 9 shows a modest fn nflsm 
antivlra! acthrfty against HlV-1 LAI (ECso* 4.7 jiM) compaiable to that of a'^a'-dkJeoxy&io^ne <EC5o 
- 5.5 |iM), but significantly Jess than 3'-azldD-3'-deoxythymIdlne lAZT). However, this compound 
was toxic to human PBM cells with an ICso value of 1 .3 pM, suggesting that the antwiral affed couJd 
be secondaiy to the toxic effect The mecharasm of adi vlty of aitemlsinin-retelod trioxanos against 
KIV re unknown. However, it Is known thai aitemlslnfn and Its denvatrves act aa free^mdicitf 
goneratorsis. We propose activated osygen ra^ mediate the amt-^iiV aclhrliy of the tildxanes. 



Median Effective (EC6o}and Inhibitory (ICso) Concentrations of 
Various Tdoxanes in acutely HIV-1 infectefjl PBM cells 
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30.9 
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4.7 


13 


ia 


50^ 


>100 


11 


>100 


>100 


AZT 


0.004 


>100 



^CytotoxEdty was measured using ^H-tf^mldlne uptake in human PBM cells. 



In oondu&lon. we found ia-n-butyldeoxoartemisIn1n possesses a modest anti-HiV activity. This Is 
the first report on anti-HiV actlWty of artemislnin derivatives, although the compound Is not selecUve 
against this virus. Artemnslnln is virtually non-toxic (LDgo = 4223 mg/Kg orafly administered to 
mk») and without caiclnogenlcity^ suggesting that this class of compounds, and in particular 12-n- 



^j^#^:143771 :^^f^22^ 2B 5/E 



934 M. Juno amt R. R Sckinazi 



butyldeoxoartemisir^ deserves further evaluation as a potential antiviral agent for treatment of HIV 
infections, esftecialy if non-toxic congeners CEin be synthesized. 
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(57) Abstract 

Tliis invention relates to the compounds represented by general formula (I) and the processes for their prep- 
aration, wherein R is selected from C1-C4 alkyl, C3-C6 cycloalkyl, phenyl unsubstituted or substituted by a ha- 
logen atom or nitro group, biphenyl unsubstituted or substituted by a halogen atom or nitro group, naphthyl un- 
substituted or substituted by a halogen atom or nitro group. The compoxmds of this invention are used to prepare 
agents for prevention and treatment of AIDS and drugs against malaria and toxoplasmosis. 
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^=^-fefcf >- 1 0 --f JU^fcfriSCOR* (^tf, R3^i 

.R* C^*1^, R. tiT;U^;V^fc^iTU— Jl^S^Ti^^) 
^;^ttiSC = XNR5 Rs ' (gS^^. XtiO^/lflS^^ 



( 2 ) 5^^^ 4-225983 

4, 5, 5aa. 6, 7, 8. 8a, 9, 11, 11 a.-0>y= 
:^ t Kn - 9 -33?;U5;i/- 3/3,6aj.9-hU 

C3,4-j) Ci,2) ^>v/>?:t^-b:fcr 3 

a, 1 1 a -J^n^^^i^- 3. 4. 5. Saa. 6,7.8. 8 
a, 9 , 1 1 . 1 1 a - 'J' >7^:;tr t J^a - 9 - (2 -"j^b 
try^i') 3 ^ , 6 a. 9 - y 

[3.4-j) Cl.2) ^>Vi^-:t^±:e:>. 3a. 1 
1 a - x;it^ >'-3,4.5,5aCE.6»7,8«8a.9, 
10 1 1. 1 1 a-'5'>x;^b:Kn--9- {2-'yD'<y4^ 
i-) 3 i3 , 6 a. 9 - h»j >^5^;(/7-5y [3.4 

-J) Cl, 2] 'X>>/:>'7r-4^irtf>, 3a,lla-X 
Tl^^^v— 3. 4. 5, Saa. 6. 7, 8, 8a. 9. 1 1. 1 1 
a-':>>f=^A t: Kn-9- - hJ\^x.>X)Ui^zi)\/:t 
3 /3. 6 a. 9- hU^^;^:^^^ [3, 
4-j] C 1. 2) ^>'/i^:t^-fc:lf>, 3a, 11 a- 
X7l^4^>--3» 4, 5,5aa,6.7.8.8a,9, 1 1,1 
1 a -'j7>7^:^7 1: Ha - 9 - (4 an >'xxJVTa 

-a? ;<^;p>'^y C3.4-jr Ci,2} ^>Vi^^^^\d 

>. 3 a, 1 I a-XTit:^;/- 3.4,5,5aa,6,7, 
8, 8 a, 9. 1 1, 1 1 a-'^>7^;^7t: Hn- 9 - C4- 

-3 3, 6 a. 9- hU;A^JV:7^y C3.4-j) (1. 
2) ^>\/>^:*-^-tfcf >. 3 a, 1 2 a-X3i^^^y- 3. 
4,5.5aa,6,7.8,8aa,9,lO,120,12a 
-K7^:^jt:Hn--10a- C3a,ll a-X^J^^^v-- 
3.4, 5. 5aa. 6. 7, 8, 8a. 9,1 1. 1 1 a-0> 
7=';^r t Hn- 3 /3, 6 a. 9 -> 'J y t3.4 

30 -^J) Cl. 2] -^:>^y>'^4^irtr>- 9 -^^U>J 
3 6 a. 9 /?- j3<5^JUt:^y C4.3- 
n Cl , 2] -^>^y>^=r^-fetf >43ctZJC3 a, 1 2 a- 
XtP^ 2>'-3,4. 5; 5 a a, 6, 7. 8, 8 aa,9. 1 0. 
1 2 /3. 1 2 a- K^^i^JtHa- I 0 jS-- CSa.lla 
-X^^5^-3, 4, 5, 5 a flf, 6. 7. 8, 8 a, 9, 1 0, 
11,11 SL-^>'f^ t:Hn-3^,6a,9-KU;* 
^JV:7^y C3,'4-j3 Cl, 23 /<>y>?:r^irfcf> 
-9-;><^lx>] ^^^Sy- 3 |8, 6 a. 9 0 - hU ;<'?'>fV 
tf^y C4,3-JD C 1, 2] -^>'*/>^:?»-4^-fetf>X& 

[ii:*^4I *ri 

CHj 




ClI) 
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(3) 



I^M^pt^ - 2 2 5 9 8 3 



III 



HiC 




CTll) 




CI d) 



10 



(fb4l 




CI a) 



CH, 




CI e) 



20 



3^1 b 

CHa 



H ! 



CHs 



HsC 




<1 b) 



H4C 



359 




CI f ) 



CHi 



CHtOSOtiR* 
1 0 3 

CH, 



H«C 




CI c) 



40 




CHi 



HsOCNHRs' 



ffiHU. ^^c^i^C I cL 
tfb7j 



[fbi 1] 
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s 




(I h) 



CONRtRi 




(I L> 



•tlr. I j 

1 3 1 




(4) ^BB¥4-2 2 5 9 8 3 

S < ;[/ 

(0 0 0 1] mm,fXZ a, l l a -JLTi^^zy 

-3,4,G,5ac«,6,7, 8,8a/9,l 1.1 la-^? 
VT^^b Hp- 3 /3, 6 a, 9 - h 'J ^^;i':7^/ C3. 

CO 0 O 2] *ffi^<?> 9--«m^nA:3 a. 1 1 a - X 

Tj^^^^S/- 3. 4, 5. 5 a a, 6. 7, 8. 8 a, 9. 1 1. 1 1 
a -'^>7^/;t: I^n- 3 iS, 6 a. 9 - K U ;A5^ji^:7^ y 
[3.4-j) [1,2] --^>^/v??t-^ir tf >ft:-&ite 

[ffcll 41 




CO 0 0 3] ±:ia^lC*5^^r. RH, CHO, COOR 
$tl/!:T;i'^x;U-S^7K'r) . CH2OR2 Ca^t^. R2 

jp^x;!.. i^T;i'4^;i'T^/T;U:*^;PS^;!2:fi3 a, 1 

2 a --X/i^^v^— 3 . 4. 5 , 5 a a , 6 , 7 , 8 , 8 a a, 
9 , 1 0, 1 2 /31. 1 2 a - \^y^tft: Hn - 3^ » 6 a, 9 

0 - Ku ^5=-;i'tr^y C4,3-i} ci,2:) 
i^3i-4^irt:>- 1 0 --f ji/^Ai^^ScoRa R3 

2R4 (]^^. R4 tiTJW=^^JU^;^fir ^US^^-T) 
^^tflSC^XNR.Rs' (^*. XliO^;ttiS*^ 

S^^U^fcttNRBRs' ^i*5!^5R^S=£r^-r) 

. CONR6R7 (^"^i, Rs^TK^ftv r)[^TJl'^)i^ 
^:^L^L.TR7 ti*:5S. T^m^^k TU-^'k T^JP 

iS'T' S W L. T ^> T ti. J; < ^ U r fC o T^i 1 ^ ;t 
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(5) 

7 

[0 0 0 41 JiiZliL.;t^tCi5V^T. J^JiMmSti. 1 
^3tti2<^)?&?5i£tc:^r3T37-5'y (3.4-j) (1. 

:7^y- (3,4~j> (1.2) -^>^/>?:r=^-fet!> 
7FL.fc4t-'0*6MEai7>^^> C3,4-j) (1.2) 

ijm^. mmz. ^y^^m^riyy y <3,4-j) (i, 

S-r^tj^T^Tfcfe^. :7^y <3.4-'j) CI. 2) --^ ^ 

^;^^*T^^<hti^ ^l^^r^-To :^^miDit^ 
mt^^^J (3,4-i) (1,2) -'X>y>7^=^ri:tf 
>^cO^ ^ JI/ .jl>*Cin A T 4^ ^ ^^^L-* -S JS-a- tiD3^ 

[0 0 0 5] y)V^}Vf^^mmn.. ;*'3^;u> ni^^u, y 

^;^fi?^Jti. T:J7U;U. :^5"TU;l^, >->:^^ JUTE'S* 
[0 0 0 61 T;U=^^— ^U^'Ji^^li^i. lfS^^tf±2iHEt 

- 1 -fc t^D^i:^^^;l^*r^-S» 
[0 0 0 71 S»;^n3tT;U^JU. t;u^::i;u^J;ixt 

p^>> TJl^jb, ray. b:KD^>-. T)V 



1^l«^4- 2 2 5 9 8 3 

j&t ± CO B«i S fz<fc 0 ««i $ nr T t> ^ :7 X ^ JL. S ^ 

[0 0 0 91 *^^(DiF?^Lt^ffc^«»t±. *l-4t-^ 
[0 0 1 01 5 ^^C. ^tc^^tT^i^^LV^-fb^^J^. Rt*^ 

[0 0 1 1 1 2t=^^c75^t:iiif ^L^.^fb'&l^ti. 3a.l 
1 Of— X*1^4^->- 3. 4, 5, Saa, 6, 7, 8. 8a, 9, 
1 1 , 1 1 a - •!7 >5=^:^r t F a - 9 - 7l> ;U ^ ;i/ - 3 /3 , 6 
a, 9 - h U ^^JU:?^^^ [3,4-3] Cl.2)-<> 
r/vf:t4^-fet?>. 3 a, 1 1 a-X3i^=^>'- 3, 4, 5. 5 
aa,6.7,8.8a,9,ll.ll a-'^>^:^t: Kd 
-9- (2-yatfy^i^) 3 /3, 6 a, 9 - h 

tr>. 3 a, 1 X a -IC7}^4^'>- 3.4,5,5aa,6. 
7,8,8a,9,ll,lla -'y>^f3 fci a - 9 - 
(2-ya>^/^>-) 3i3, 6 a, 9- hUpt^ 

)iy^j [3.4-j) (1. 2) ^>y->*^^-ttf 

3 a, 1 1 cr-Ji;}?4^^^- 3,4,5,5aa,6.7,8,8 
a » 9, 1 1. 1 1 a--C?>^:^J t: KD- 9- (p-~h;U 

X>7;;U7i^^JU^4^5>) y:5^;u- 3 3, 6 a, 9 ~ h U ^ 
^;u:7^y [3,4-j} C 1 , 2) -<>yi^:^=ri: fcf 

3 cr, 1 1 a-X3}?^5>- 3>4,5,5aa,6,7, 
8, 8 a, 9. I 1 , 1 1 a-'^>^:^ t Kp- 9- (4- 
i5ran:7j:-;UT^y^=^"J*r;U4^xiU3r=^>') y^^^U- 
3 3 ► 6 a, 9 - ^/ t3,4-j) [1, 

2) ^>V^>^^4^-tt!>. 3 a, 1 1 ot-X7j?=^r->- 3. 
4, 5, 5aa.6,7.8,8a.9. 1 1. 1 la--::? >'7^ 
:/jt:Ka-9- (4 -:7;u^a :7 jlXJUT^ y 5"=*-:*r;i/ 
^j^-JUit^v-) ^t^^L-- 3 j3. 6 cr, 9 - 
/ [3,4-j3 (1,2) ^>^/v?::t'4^-fetf >, 3a, 
1 2 cr -x:J^=^i^— 3,4» 5, 5 aa» 6, 7,8, 8aa, 
9,ia,12^,12a-r:7 >^:^y tKD-l Oa- 
[3 a, 1 1 cr-X:^l<=^>'- 3,4,5,5aii.6,7,8, 
8 a. 9. 1 1, 1 I a-0>7=:^t Hn-3i3.6a,9 
- hU7<-^Jl/'7^y [3.4-j3 [1. 2) '^>yv?7^ 
3^^-fet:>- 9 - iT^^^v-- 3 /3. 6 a. 9 /3 - h 

t4,3~j) Ci> 2) ^>V>*^^-t: 

fcf>43j;c:X3 CI, 1 2 a-X^J^^^f/- 3, 4, 5, 5 a a, 
6, 7, 8, 8 aa,9. 1 0. 1 2jS. 1 2a - K5^:titiH 
n-i03- C3 a, 1 1 a-x^=^^->- 3, 4, 5, 5 a 
a,6,7,8,8a, 9, 1 0, 1 1» I 1 3.-"^ fci H 



— I1S9— 



(6) ^m^4:-2 2 5 9 8 3 

9 10 

il. 2} ^>V-y:i'^±^>-9-:<^U>} [0012] 
- 3 3 , 6 a . 9 0 - h U tf ^ V - j ] * tU l ] 




CHi 



cm 100 85 

CMiOfl 135-186 72 

C300H 1S8-157 7S 

CffjibCHiCOmilCCtlj}. 47 

CHiOCOiCaCI IDB 71 

CH«OCfftCB»CBa A 4S 

CHiOCCHjCl 42 

CH.OCCCHi)^l iA 3S 

. , 4 ' \ 

qi»dso*-HQ ^ 27 

ca,psbairai I23 42 

CaaOCNE-^^Cl 160 42 

[0 0 1 3 J 1^23 
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(7) 



2 2 5 9 8 3 



11 



CHs 



CaiOCNl€IiCK=CHt 

s 



COI 



CH=CCCDOCj|fli>a 



42 



93 

17Q-172 
112 



37 



23 



69-7t 22 



43 



43 



26 



B4 

22 



10 0 14] 



— im— 



(8> 



i^mW-4:-2 2 5 9 8 3 



13 



COOCIIiCHaBr 

OO0CH|CCH|}«CHtCL 
CQOCHgCH. 



14 

Ml 27 
^ 26 
m 47 
» 24 

Hat 21 
29 




100 



21 



[0 0 151 




154-156 



[^4 J 



34 



R 


150-152 


72 


CSiUCuH 


84 


55 


CIiOCOOH 


98-99 


38 




158-159 


64 




81-82 


44 


^ OOOCtH, 


m 


27 



"C, Ri. R2, R3v Ra> Rs» Re. R7, Rsv R 5tf UrE3ltffc«ieS0^5:^ A□y>^fc«ffc:7K3»*ffiML. 



(9) 



fteB¥4 - 2 2 5 9 8 3 



15 



16 



T. "AiKT^it^l^i CJ. Med, Chem. 1 9 8 9. 3 2, 1 

2 4 9- 1 2 5 2 {C^# $nrV^^<t-5iCL.TSiitL 



* r * B ^ ^ I u CO ^fi)£«5 * ^ c: ^ 6 

[0 0 18] 




[0 0 19] a(Di\:.^m^. ^m^m. m^vt^u 

[0 0 2 0] 5S: I b <75^t^©Jt^. UT. X:$^y^ 

^0^:M-U C7 ACO<J;^7:E:5a7t:^J-C 1 5~6 0:5i^. 
U<ti3 Oi^^fiaH-r^^l^f^lcfc^-C. ^ T a co-fb#fe5&^ 

A cOTKiSaic -ems U ^ U X^n;6^ ^ K^T-C«^ U X 



Pltx^;l/^5J:r/^ aa*jVA(?:)fm-&#j(7:»cfc^;&J§ 

[ 0 0 2 1 1 ^ I c TKifift^ h u "i^^^/^ 

ir^Ticmit^ U e?i*coJ:5^T;V:^7 gte7ic^fflc43J::C5x5^ 

< lix^' y — >iua:i?^^ETic43i.^x. o — 4 5 1:. fff^l^ 
<tt2 7 — 3 onzcDiaatr, mitm. CT;s.^sif?^b<tt 
^5git^7K^s^x' 1 — 6B^rBi. if?^u<ti2J^rBi5&^'r«» 

;^tiB^Sx^;v^;t{^^oD^*Jl/'A, S^t;<^i^>c7)ci: 

T^^ctcJi^-r^. ^i^'^nfc^a^^^. m^<t\z^r)^^ 

[0 0 2 2] ^ I d C^^. R^{i> 3 a, 1 2 a-X^ 
4^>'-3,4,5,5aa,6,7,8,8aa,9, 10. 12 
3.12a- H5=^:ftfc Ka-33,6of,9/3-KU;<^ 

JVtr^y C4,3-j3 CI. 23 -<>yv^^^i^i^>- 



—1193— 



17 

CO etc -5 t£Mm, "mmrcm tts L. T tK^s i lU^^fc^ifeaiJT^iaa 

I 0 0 2 31 k I d Cl^cf , R2Ji, 3a.l2o-X7r^ 
4=-5>- 3. 4, 5; 5 a a. 6, 7, 8 , 8 a Of, 9 . 1 0, 1 2 
/3.12a- (^'3r;^j t:f^n-3i3,6a,9^-SU^^ 

ii/tf^y C4.3-j3 ci. 2] -^>y>r?f4-'fee> 
- 1 0 -< co^fc^J^fl. <f?^L.<Ji*il 

^ h.^ "yy a^^n^ -a 

[0 0 2 4] eCD^fc^i^ta, L < jiNT. iSJ - 

ffl. L < ti2 7 - 3 OT:"r. ^R3 coc I (it 

*i-«>. X — r )i(o<k o rji^nmmm-^m ai l. u -c^ 

too 2 5 J ^ I f co^fk^feJi. ifF^L.<iltrU>^>nfi 
- i 0 O'C-C, ^R4 SO2 C I t^^, RA\t±mvft 



CIO) 4-225983 

Oi't'»s6x^ii.<Di^;^i;Wfiiigii'effitBr-5. coasts 
f (Dit^m^i^^^. 

10 0 2 6] ^ I s<^it^mt,. ^mmm. m?Liftho 
ii? T. 3 0- 8 orcoiaggSiB, «^*L<ti6 ot:T?, 

RsNCX (Sifi, XtiO^/3:tiS*7^U^bTR5ti±. 

L-^LT7RT'-5-r66;j>:tc^?ftx— S^^x^;l^^?t 

[0 0 2 7l^Ih (^^. Re, R? ?SJi3ieL.fc,hfli; 

mt'^mt. »^L.<^i> jiD^ttg^sx 

R7«j;ig6Lfci:i?iL^ftiS^*r'r) coT5>'rias^^ 
tas^eo--? ox:^c±»^i±<eLT3 05^'i»JtT^- 
(0 0 2 81 ^ I L Rit^±i!fib/2:cJ-IMi;SI6 

^^SSfBS!)^^^ LT7-7'v 3.^0-7 h^'yy ^—{Z^ 

10 0 2 9] J {^^. R3 45j:D^R9fr^:^?;i/^xh 
^v-^^j^-r) cOit^^ti. «^^t'<tl, SCH2RaR» 
5]t? (SCcfi, Ra;feJ:t;tR9f^J:5ygL';t^iair>rr^^^) cofli-& 
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19 

10-2 Am^. ii?^L< 1 ^n?^mmt^:L^\z^ 

[0 0 3 0] ^ I j (^^. Rsii7k^^^L^bXR9 

[0 0 3 ii ^mm<Dik:^m^. t hcD-r^uTis^fct/ 

[0 0 3 2] 5^ I <D{t^m^. *t?^ L < 

iSl^lch LTt^, ^n^n:«^RItt%5| 1 0 0-4 0 Omg^ 

;^ -fe o - X ^ ;t t tc U fcSfe^S^ ^ 

[0 0 3 4] ^Nj^nS-^^c^oT^i. n^zmmmi^^^^z 
^ >mmmx.:i^^)i^<D^^/3immmi^^n^mmzmm 



11) nmW^ 4-225983 

a? 

[0 0 3 5] 4:ife^wl¥iiB:^r£ 

Rae t Jie r 43 J: t/F i jik J: 0 ie« ^ tiTtr^ ^ - S4l« 
M^liS "2 8-Q^«^" Cff.H.O. Report on the Scie 
ntific Vorkififf Group oq the Cb emotberapy in Malari 
a. TDft/'Chenal 3rtl Review^ 85.3. Geneva. 3-5 June 

[0 0 3 6] ^^y. : T-^T. 3j^>--;^. 

n/2::^^aiJtc:3R5a Lx/tStJ3 J:t/ai<?3X'f x^c?x 

^ux2 2-2 %x:<r>m^\zi^wt^. 

[0 0 3 7] ^^^b : ^^-DO^VtC^truxlBIIW-^Ste 
cT^tto Lmajfiifla^i.K- 1 7 3M«J3j:(i;^^cin4^> 

^ tbeLondon School of Hygine and Tropical Medicines 

oaF^*-^?fe.^iiSDLBik 1X1 0'<r?St^il!i^*3fe'^S. 
[0 0 3 81 {}C^V^<nm^' : Yt^l^tl. Raether:feJ;t/T 
\vi\i\Z^K>mmL^tXXy^^^:^\k [W,H.0. Report of the 
Scientific Working Group on the Chemotberapy in Ma 
laria. TDRXCheiial 3rd Review. 85.3. Geneva, 3-5 J 
uae 198S43^t/ISaSlC^^nTU^XlR] tCJtOSP 
m^tz\'i^Tm\Z^H^ 
30 [0 0 3 9] :^^mo:>it^!^n. ^U:t^4^5>X5^l/>V 

(R) h'^7>f — >- 8 03 <:o 1 ^fc5*2r«<h— 

imm 5 n;C:i:ti ;u ->-fft ^ ^ ^Mt^^lft « K ^ a n > 

^^Tmrn^zt^i^xmrn^^. mm\-i. Bsms^^n 

tiL:3C)C7:)!g:#t^^^c7)2^^UAi*q (D+0) tcfrv^ 
:;5cv^XD+i. D^-2, D + 3:fcJ;j:XD-l-4tCfT^« 

[0 0 4 01 ffiMU7t^C7X<oeig : jfiiaE^»«r2js:«. 
a>^5^i^P^XD+ 4j5^et3P(a[t^^LXD+ 2 8 ^x-ors 

AitXSSfeTS. D-h 2 SXttoL^ftiilte^^fCiS^fe 
[0 0 4 1] ^^^^(O^ 1 CD^b'&i^^^JlUX^en/IL 

[0 0 4 21 
[^5] 
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(12) 



4-225983 



21 



22 










a 












I H * " V9 




















tzwm<t>m 




*<6 




D + 7 


D+28 


cm 


25 






4/* 


€H«OCffiC»CH 


10 




6/6 


2/8 


CHtOCVtCB^CB« 


5 


a. c. 


6/6 


6/6 




5 


sia 


5/6 


1/8 




5 


». 9- 


12/12 


12/12 


I 


2.5 




6/6 


3/e 




25 


P. a. 


6/6 


6/e 




S 


sLa 


5/5 


6/6*» 




2.S 


sia 


5/5 


2/5*« 




26 




5/5 


S/ffP 




5 




6/6 


8/8 


. S ; 











[0 0 4 3] 



«4« 





X5 




D+7 


D+2S 






12/12 




L25 




11/11 


S/ll 


25 




B/6 


5/8 


5.0 




B/6 


8/8*> 


2,5 




a/8 


7/8*» 


5 




5/5 


5/5 


2^5 


S.C. 


5/5 


5/5 


25 




6/6 




S 




6/6^ 




2,5 


9LC. 


6/6*^ 
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(13> 

23 

[0 0 4 4] fl:^^K:^uxf5«L.y::filttjaifl. 

[0 0 4 5] ^O-OVT^^^ 
is£ii;?^;i^'<riS§^flfi^]1^^7k(Duibecco's buffer sal in 

e) r#fR(i : 5 0) :^nrcL^^mki.tz.-^^:^<DMm 

CO 0 4 6] fb^i^ii, J^T&^^fcii^0^F^&«3^fctiJ(S 

[0 0 4 7] fb^ftti. v:;xfci5tt^ >^ux> Haifa 

(HIV) {w^j-L/TiSteX&SCli:*:^ a? 

-To 

10 0 4 83 ^TiOl^Jfi^Ui. *^^c?>^]^T*oT, 

[0 0 4 9] mmm i 

3 a, 1 1 a-X:d^4=^i/- 3.4,5,5aar,6.7»8,8 
aa, 9, 10, 12/3, 12a - H5^^ifc: -:/D 
^-1 O-t: Kn4=->^-3/3. 6 or, 9 - hU^t^iUfc!^ 
y C4,3-j] Cl>2] ^>*/>?^4^-fetf> 
ugjgftj^^ft (1 0 OnD ^CD3 a. 1 2 a-X^1^4^>-- 
3.4,5,5aa,6.7.8.8aa,i2/3,12a-^ 
;tf t: KD - 3 ^ . 6 a, 9 - K 'J ;<^;L'e^y C4,3- 
j) CI, 2] ^>y>?:t^-t e>™ 9 -X> (1.0 
g) <Dmm\Z. Ttc <0.5mO ^flq;iS* ;ic^«j^Sffi 

rl-S-^^sSrizg^ft:^^ (lOOni) x^T4C>. 7^cxt5fe^^ 
L, (NazSOi) L:;^tc^^*Jt^TXft*^-r 

4-1 2 Sr (d) o 9%. 
[0 0 5 0] 2 

3 a, 1 1 a-JL^^^^.- 3.4.5,5aa,6,7.8,8 
a,9.11.11a-C? Z^'fil t:Ko-33.6of,9- 
SU;<5^JU>'^y (3,4-j) ( 1 , 2D ^>y>^?i"=f^ 

uU-iz)V2^ (5iii) cf'COS a, 1 1 a-x;}t4^v'- 3» 
4.5acr,6,7,8.8a<^,9,10,12/3.12a — 
F7^;f3t: KD- 9-ya^- 1 0 - 1 V^u^i^- 3 /3 , 
6 a , 9 - h U ;* =^)V fcf^y C4,3-j3 Cl,2] ^ 50 



**BB^4 - 2 2 5 9 8 3 

>yi^;i-4^-t tr> CO, 1 9 g) oD^ttJc, -:;^Tift"s^ 

^nr^>T'-fe> CDBU. 0.2bI) :^iaxJlP;t^ 

«iiLXv fiL;is6(D^>'^i^5^3>t:i*3l.^X«3B^^«5 
0.13 g^r^S^-S^ 0 iR^8 5 9So 

[0 0 5 11 mmm 3 

3 QE, 1 1 0E-X.-J^4^>'-3, 4.5.5aa,6,7,a,8 
a,9,ll,lla-r> >y=i: tKa-9-t:Fa4^£> 
- 3i3,6a,9-h'J^ ^JVT^ -7 / C 3 , 4 - 
j] £1.23 ^>y>?:^4^-be> 

X5^y — Jl/ C6 Onl) ^<DZ a, 1 1 ar-X^4^>^-3, 
4, 5, 5aa, 6. 7, 8, 8a, 9.1 1.1 la -C? >5= 
;^ t h*a- 3 i3, 5 a. 9 - h U ^^;t/:7^y C3.4- 
jD Cl.23 -^>*/>?;:t4^^e >- 9 -:^j;i.3t;4->' 
T;i^5^tH^ (l.Og) c7>i^¥$tc. 7K*^3^:r>^:^ 
"^TA (O.ig) ;i«jEjp^en/::c SJc^jg^^f* 3 0 ^>«£ 
*^^^o 7Ktt«fl:T>^-':?A^jQqATN a bh 
^ to5^«l^5^«^^- x^y-j^^K^TXgjt^b^L. 
X^^l^^i?^ P P;*5'> (3X2 5ffll) Xlfitii^^* 

±.5K«J«:. ^«]Sli:LXi7Pa7J^Jl'A^0 8%P»X5^ 

T?^' -iCckOWSLX, ^jbR«!i^#^o M,^13 5-l 
3 6^, JR^7 2 
[0 0 5 2] ^iS« 4 

3 a, 1 1 a -X7j^4^f>- 3 , 4, 5, 5aa. 6,7,8,8 
a, 9, 1 1. 1 1 a-r:7>5=';^J t f^n-3i3,6ar,9- 
hUp<^Jt^:7^/ C3,4-j3 CI, 23 'O^yi^^^^ 
-fet!>- 9 -t})V:^>m 

XrS?/— {5b1) 3 a. 1 1 ar-XTj^^:-^^- 3, 

4, 5a a. 6, 7,8, 8a. 9,1 1,1 1 a-'i7>5^;*? t 
KD-33,6^]*.9-hU ;A^;i^:7^y C3. 4 - j 3 
CI, 23 ^>\/v?:t4^i:fcr>- 9 -:tr;i/7t^4^>'r;p7^ 

t F« (0. 9 g) coljt^i§»tc. ?K (3. ObO =f'<7Dfi8iiP 

fC. ^ (2. ObI) 4'^0/tc«^l:::^ hU'^A (0. 4 g) o 

i^r^, ^^{c. ^@^^i5tiaL.^ux*ftT;u:3-;u 

5. OfiixiJt?^^^- T;^:3~J^^, 
^^TX^^T^* ^KtSfeB^-TtcXoTa^-tUX^^nnjl^ 
^U-A (2X1 Onl) x^fitliT^. 7icf±»^i^SEX 

^^i^c'r^o ifetttcL.)^^aiDfflt±i;jfciK^xifit±i'?ac^««^ 

iCck-DXv ^IS^f5j^^^^^#a. 0.7 2g (7 5.7 9 
%^ o Sfe.-^l 6 6-16 7^- 
[ p p 5 31 ^^^J 5 

3 a, 1 1 a-X/i^4^>'- 3, 475, 5 a a. 6, 7, 8, 8 
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a, 9. 1 1 ,1 1 a-i?>r':^3 fc Hn~ 9 - i2.-:fu 
tf ;^9')V- 3 0. 6 a, 9 - h 'J ;^^JVy^^ 

C3,4-j:i CI, 23 ^>^yi^^^±\^> 

DMF (0, 5ni) >fiC>NaH (2 Ojng) <7D«j$-;K?&i!S 

m{t^^/<)i^^ii^ io. iBi) JsitKaa. i i 

0f-x4^4^5^- 3, 4. 5. 5 a a, 6, 7, a, 8 a, 9, 1 
1, 1 I a-^yj^istL \^u- 9 ^'^Jl- 
3 0 , 6 a, 9 - b *J ?^T)Vy -7 y t:3»4-J] (1, 
2] -^>Ve^:^^ri2:t!> (5 0 rag) Sridx.'&o JSi^O?!^ 

*JKJ«s:?M^©ifcjfia;t-^UT^filc*^B»j::— (6 o 
-box:) -vmm^^. ^f^^^. zyU:fiy)i'±Lo:>y^ 

/ 

lb 0 5 41 3 a, 1 1 a-X:fi?4^5>- 3 , 4, 5. 5 a 
Of , 6 . 7 , 8 , 8 a , 9 , 11, 1 1 a - > 7^;<3 t K D - 
9- (N, N-i^Ji^^l'T' ^ y X h^>^) -^^;P-3 
5 , 6 or. 9- hU>5^;l^:7^/ £3,4-j3 Cl>2) 

to 055] 3 a, 11 a-X7t^=^->- 3.4,5,5a 
Of, 6. 7. S. 8 a, 9 /l 1. 1 1 a -*y>'r:fy h: Kn- 
9- (2 -yp^-^y ^^v-) 3 i3/6 a. 9- 

y^^jiy^y 13,^- }^ CI. 2] ^>y-:^:^4^i2tr 

[00561 3a, lid --X:?}^=^f>- 3 » 4 . 5,5a 
a,6.7,8,8a,9.11,ll a-^>T^:*rt: Hn- 
9 - C3 -:>xxju-2->«'n^x;u^4^5/) pt^jil.- 
3 j3 , 6 a. 9 - h g ^^;U:7 (3 , 4 - j) tl , 

CO 0 S 7] liS&^J 6 

3 Of, 1 X a-XrJ^:^>-- 3 .4.5,Saa.6.7,8,8 
a, 9, 1 l,lla-0 >y^t! t K a - 9 - i^uuT 

[3, 4 - j 3 Cl , 2:t ^>l/>?7^=^-fet!> 

AP) Co; 1 g) (o^wmmz. mt^uur'\r^)v 

^i^X^ni)^^. 3 a* 1 1 a-X^i^^v-- 3, 4. 5, 5 
a a, 6 , 7, 8 , 8 a, 1 1. 1 1 a >7=^jb t: Kn - 9 
-h KD=^^';*^;u- 3 ^,6 a, 9- h^) y^^)VV7 J 
t3.4-j) (1.2] ^>VJ:t^^ t! > to. 0 7 

JtCOr^^-y v-jrti^D-r h^i^^:7-< -tCjt I? JftSft UT±J* 

to 0 5 81 mc.^nur'^9-)V<D^K>kzmmtimt^u 



(14) 4#l?a2^4-2 2 5 9 8 3 

26 

[0 0 5 9] 3 a, 1 I a-;T:;j^4=^'>- 3 , 4. 5,5 a 
a , 6 /7 ♦ 8 . 8 a . 1 1 . 1 1 a -r 0 >^t) t H n - 9 - 
(4 -i^nn:/^^;!/;^^^^^) ^5=^)^- 3 ^. 6 a. 9 - 
C3.4- j] CI. 2] ^>'/>7:t=^ 

[0 0 6 01^3560^ 7 . 

3 a. 1 1 or-XiJt^v'- 3, 4, 5. 5 a a, 6. 7. 8, 8 

a. 9, 1 1. 1 1 a -*?'>7^:^l t HD- 9 ~;>^5=-;UX;U 
i(? r^xjl/:=^=^f>^^Jl.- 3 6 a. 9 - h U:?<.^JUr7^y 

C3,4-j] Cl,2D'^ >>yi<i^^rir e>cr)«lig' 
ldrU>^> (0. Sol) 4ic^3 a, 11 a-Jl^^i>-3, 
4, 5, 5 a a, 6, 7.8,8 a. 1 1 . 1 1 a -0>¥tt\:: 
Kn - 9 - fc Hn=^^i/^;?<^;v- 3 j3, 6 a. 9 - h y>^ 
;l':7^v C3.4-i: Ci , 2V^>y>^^4-by> 

(o.06g) fc^a^y.i'>x;i'*x;|.^^n^-r K fo 
iffll) 9 o-'i 0 oT:T' 3H^rfl^wi*t:«>, 

@^i5x5^;U'ClSl±l"r^« dcos^Sjx^^JVft&bti^^. 4st 

[0 0 6 1] y^^}Vy.)\^'j^-)V^u^<i K«:of^b^ci^^ 
^ut^-p^-r H^giHur. j«i«icL.r^fc(^x 

[0 0 6 2] 3 a, 1 1 a-x4^=^>'- 3 , 4. 5» 5 a 
a, 6, 7, 8 . 8 a> 1 1. 1 1 a - 0'>T^;t; t: Kn - 9 - 

(p - h;Px>x;V7|xXJi/:t=^i-) 3 iS, e a, 

5» ^-h"^) y^^jVy^ y C3,4-j] [1.2) "^y /zy 
:t4--fefc:>. teo iK^3 3%o 

[006 3] 3 Of, 11a - X4*=^>'- 3 . 4. S, 5 a 
a , 6 . 7 , 8 ; 8 a . 1 1 , 11 a - E K n - 9 - 

(:7a:XJl/XJWi}^x;U::^#--» 3 0 . 6 a» 9 - 

hU;<^Jl/7^y C3,4"j] Cl, 21 ^>V>?:t4=^ 
•fetf >, ffio itR^2 7%« 

10 0 6 4] mMm 8 

3 a, 1 1 a-X7R=^>' - 3, 4, 5, 5 a a. 6, 7, 8, 8 

a, 1 1 . 1 1 a "t5'>5^;(3 1: Ka - 9 - (4-^aay 

a. 9- hUp<.5^;Vr?^y C3,4-j3 (1,2) ^> 

K'J V >4^(75 3 a, 1 1 a -X.1^::^i/- 3 . 4. 5 ; 5 a 
a, 6. 7, 8* 8 a. 1 1 , 1 1 a Kti - 9 - 

fc: Ko4^i^^^;i.- 3 /3, 6 a, 9 - ;^^;i':7^y 
C3,4-j) i:i,2) »:>V'v^:t^^ir tf> (0-1 

(0. 1 5 g) <D?i^«9*. 6 or:-Qi 4^f^in?*-r 
50 :eax— T^ji. (6 0 — 8 one) ftttii*r*, ^i^fcibm 
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{0 0 6 5] 4-^an:7xzi;i/'f y^:t->T 

h<JOf^O fc:3a^;^-f v^/T^— v-^^-^^ 

[0 0 6 6J 3 a, 1 1 a-x;lt4=^>'- 3 . 4. 5. 5 a 

a, 6. 7, 8, 8a. 11, 11a -0^>5^;^7 1 F=n - 9 - 

- 3 3, 6 a. 9- h'J >i5^JP:7^>/ C3,4-j3 (1, 
23 -^>y>77|-4=^-fetr>. ISfc,^16 0T:. J<X^4 2%. 

[0 0 6 7] 3 a* 1 1 a-X^^^^-^-- 3 , 4, 5, 5 a 
a,6.7.8.8a.ll.lla-'i/ y'rfi t: K □ - 9 - 

(4 -:7;l/:?hD:7 ^ y 5^^:^i;i//j^-JU::r^'>;* 

^JP) - 3 /3 . 6 a , 9 - h 'J p<5^;i/:7 i:3»4- 

t:o AR^s 7 

C0 0 6 81 3 a, 1 1 at-X:^^=t=^>-- 3 , 4» 5. 5 a 
a. 6. 7, 8, 8a, 11,1 la-'? >^;& t K □ - 9 - 

- 3 i3, 6 oe. 9 h U J^^;u:7^y C3.4-j3 Cl> 
[0 0 6 9] ^SS^j 9 

3 a, 1 1 a-X^Jt^v-- 3,4,5.5aa,6.7,8»8 
a. 1 1, 1 1 a-r>>7=':*Jb Ka-9- (4-hU:7;l' 

3 i3, 6 a. 9 - h U >.^JU:7 ^/ C3,4-j3 Cl> 

^^fti^j^:!:^;^ (2. Bmi) ^'(OS a, 1 1 a-X;^^^^^' 
-3,4,5»5aa.6,7,8»8a. 1 1. 1 la-'?> 
t J^n- 3 a, 6 a, 9 - ;*^JU7^y C3,4 

(0.07 g) CQ«#^att;i. ^^k^^txjl. (0. ImO 

^isian-rs. MJozg^4*j*3 o5i-«*%L^bx-?-n*^6 

$£*^BtaX5^;l/ C2nl) ^acD 4 - h U :7;U:tP:?^^;U^ 
>~/;i/r5> (0,2jal) <?5^ifiE^, ?tc-7tc?S4'-c?^^ 

3 05^«^"r^. i^^mfL. ±J5£fe^^7ftx-7^;V (6 
0-8 0) TWtli-r'So -&*Ut«ai?et^, *TJS«L 

SJ.^1 7 0 — 1 7 21C, *K^2 55S« 
[0 0 7 0] rBlf$^L-C. 4- hU :7';U:tnpt5=^;i.--<> 

[0071] 3a, 11 a-XTj^^^'V- 3,4,5,5a 
a, 6, 7, 8, 8a. 9, 11. 11 a-^>?:^7t: Kn- 
9- (N~^>i^4^Uy-r;l'> -3 /3, 6 a, 9- 
iU:7^y C3,4-j3 Cl> 2) -^>V>^:^4^irfcf>. 



15) 4tW!5p:4- 2 2 5 9 8 3 

ffi, IKSP4 3%. 
[0072] 3a, 11a -x;J^4^>'~- 3,4.5,5a 
a. 6. 7, 8, 8a. 9. 11.11 a >'5=^:*l t K O - 
9- (N'-^^;H:f^^i;?/-r;V) -3i3,6a.9-h 
U;^^;i'*7^/ C3.4~j) CI, 2) ^>^/v:t+-fe 

t:>. »^9 3x:, *K^4 3%. 

[00 7 3] 1 0 

2 - ^ aDX5^jU3 a, 1 1 a -XiJ^^v-- 3.4,5,5 
aa. 6, 7, 8, 8a, 9,1 l,lla-0 >5';^J b: K d 
-3 i3, 6 a, 9- hUv<^;W:7^y C3,4-j3 Cl, 

23 ^>^/->-^4^-ttr>- 9 -;^7;P7t54^s^u— K<?:)»3a 
ffeiftfi^Kx^JP (2ni) 3 a. 1 1 a -X4^4^>-- 
3,4»5,5aa,6,7.8,8a.9, 11.1 la-'^> 
T^:&t Hn-3 6 at, 9- KU;*.5^J^:7^y C3,4 
-j] Ci,23 ^> W^4^izt! >- 9 -:^;i/7i?>il 
(0. 0 5 g) (DtlL^mmz.. ^^•^:t-)V (0. iBl) 

^mm^^. Ktts^^m^s oij^aii^L^bx^nA^e 

$fc^i^S?X5^;W4«<D trg (O. 2al> <Di§f«*?^ai 

a? 2 -i^anx5^ y — ;u (0. 2ml) ^m^^. 

^:7>f-iCct;oa«-r'5- aft.^1 1 2t:, itst^4 6%. 

[0 0 7 4] is]«tcux. 2 -li^nax^/— ;K30«0 

[0 0 7 51 2 -:/a^x;l/3 a. 1 1 a-X^^^S:^- 
30 3,4.5.5aa,6,7,a,8a.9,ll.lla-'?> 
5^;iS?t: a- 3 /3, 6 oe, 9 - h U ^^JP:7^y C3,4 

?fio il]i^3 8%. 
[0 0 7 6] 2 -yn^X^;l.3 a, 1 1 a-X^^v- 
-3,4.5.5aa,6»7,8.8a.9,ll,lla-'i? 
>^;^3 b K 3 /3 , 6 <i, 9 - K "J j?t5=-JU:7^y C3, 
4-j3 CI, 23 ^>^/S^:=r^-t t!>-9-:^^-^^3^^4=- 
->^^-^. a. <Z^4 7 3go 

10 0 7 7] 3 -^^aoT^n tr;V3 a, 1 1 a-X;t?=^ 
40 >'-3,4,5,5aa.6,7,8,8a.9»ll.lla- 
^>'Til^ Fa-3j3.6a.9-hU :A^^}V^'7/ 

C3,4-j3 C1.2D ^y^^/i^^^^}±>-^-i3)V 
.-jt^'>^— »K^2 4%. 

[0 0 7 8] X5=->'P3 a, 1 1 a -X^l^=t^5>- 3 , 4. 5, 
5aa, 6. 7, 8, 8a. 9, 11,11 a-'^?>^:^t K 
n 3 /3 , 6 a, 9 - h U y C3,4-j3 

CI. 23 ^>\/>?::l'^-fet!>- 9 ;H}?^>'^- 

[0 0 7 9] ^-^nu.:t{7^)VZ a, 1 1 a-JLi^^ 
50 >--3.4. 5,5aa, 6,7.a,8a.9.11,lla- 
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{dos oj ^mm 1 1 - 

1 - ( 3 a . 1 1 Of - Ji^^ i^ ~ 3 , 4 , 5 . 5 a a , 6 , 
7. 8. 8 a, 9. 11, 11 a-'>>7^^\i HD- 3/3,6 
a, 9 - h U C3. 4- j j Cl. 2D ^> 

3 a. 1 1 a-x;^=*^2/-a\ 4. 5, 5 a a. 6, 7. 8, 8 
a, 9 . 1 1 , 1 1 a -T>>^;^? t Hn- 3 0, 6 a, 9 - 
h'J ;<^;V':7^y [3,4-33 Clr 2] ^>y>?:*'^ 
-fefcf>- 9 --*ji/:l^^^XT;i''7^t: K (o. os g) , 
n>K':^x5^;i/ (o.3ail) :feJ:r/fcf^U >^> (1.0a 

2 2%. 

[0 0 8 1] mmm i 2 

3 a . 1 1 a ~X:}t4^ V- 3 . 4. 5 . 5 a a . 6 . 7 . 8 , 8 
a, 9.1 1 . 1 1 a -^^r VT^i^t iz a - 9 - i->7s- 4. 
- KU >'Jl/:*-Dj?4^jp::^iFUJU) -3 0. 6 a, 9- hU 
pt5=-;U75'y C3. 4- 13 [1, 23 y<>\/-i^:^%-fefcf 

le^-T^^h^ t Kn^^V (2ji1) *<;5 h^J :7xx;^p~ 
(0.18 at) (Dtkwmmiz. Ti^miti-hvyi:. (o. o 

'^\Z. 3 oe. 1 1 a-XTn^^^f^ - 3 , 4, 5 . 5 a a, 6 , 
7.8,8a.9,ll*lla >^ti t D - 3 a , 6 
a, 9 - j?t5=^;U:7^y C3, 4- j 3 [l, 23 ^> 
\/->*5i-^irfcr> - 9 -I^^^sfe^^^i-T;!/^^!:: 1«(5)(0 - 0 

H-ar^^ ^ fSi EC 2 ^wSi^'^^- ^55^1^:.' 

10 0 8 21 Slffi{c:> h U vxx;p p h ij ^yv^u :< 

)P3|^;^ 5^ / T ir h * T J-j^e b EC J: o 

■t. ft^ttS/;:?;- 1 - (3 a, 1 1 o-x#4^i>- 3. 
4.5,5aa,6,7.8.8a. 9.11,11 a-C^VT^ 
;^ fe: Kn- 3 J3 , 6 a, 9 - h U / C3 . 4- 



(16) ^m^4-2 2 5 9 8 3 

SO 

J 3 Ll^ 2l ^2^\/^:^:^^'^\i^>-9 -^m ^^2- 
[0 0 8 31 nmm 13 

3 a. 1 2 a -X^S^^e/- 3. 4, 5; 5 a a. 6, , 8 . 8 
aa.9,10,12i3. 12 a.- ^ >^ti t K D - 1 0 
a- C3 a> 1 1 a -XTltsat^^v-- 3 . 4. 5. 5 a ei, 6. 
7,8*8a,9,ll.lla-r> >-7^;^ t K □ - 3 3 , 5 
a, 9 - h U i;3,4_j;j tl.23^> 

J£> ^/-x=t4^irtf>-9-jX5='U>3 -:t^>'-3^, 8 a. 

9 i3 - hU;*^;ve5y (4, 3- j3 Cl. 23 
IS:iSli6ffc:x^u> (7 0. Omi) ^<D">-b KDr;U5"^ 

i^X^ CO. 4 9 0 gv 1. 7 O^U^^b) *sg::tX3 tt. 
1 1 cr-X*i^i^^>-- 3 , 4, 5, 5 a a, 6. 7. 8. 8 a, 
9.11, 1 1 a-'i7>^:^ t Kn- 9-t: V^^^^^^f- 

~ 3 /3 , 6 a . 9 - h U ^)], V =y / C 3 , 4 - j } 
CI . 2) ■^>y>?:t^-t: e> (0, 3 5 0 g. 1.23 
^U^;P) ^^^biBi^X-^lz—h (0. 2m 

U yjV-^ "yA^mm L :7 ^ >v ^ a t K>?^ ^ :7 

^21%. 

[0 0 8 43 14 

3 a, 1 2 a -X3}^^i^- 3, 4, 5, 5 a a. 6 , 7, 8, 8 
a a, 9, 1 0,1 2 /3, 12 a- H^^^t Kn- 103 
- C3 a. 1 1 cr-x;p=%^Sx^3i 4, S . S a a; 6. 7. 
30 8, 8 a, 9, 11. 11 a - >t-';^? fc: KiQ- 3 j3 , 6 cr, 
9 - b^J :^^}i^y^ y C 3.4 - j 3 (1.23 ^>Vz^ 
:5f^irtf>- 9 -j?c^U>3 7t^zy- S 13, 6 a, 9 i3 - 
hUpt5^;Ptf^y C4,3-i3 Cl, 2 3 -^>^yi?54-=^ 

S«S{t:P«TPU> (7 0, Oil) ^(Di^kl \^UT)l^'7^^ 
->2zy (0\ 4 9 0 g, 1. 7 O^ ^J^JU) 4i3j:tF3 a, 
1 1 a-Jim^z^- 3 ,4,S,5aa,6/7,8,8a, 
9 . 1 1, 1 1 a-«>>^;«i t Kn- 9 -h: Ko4^v';?<5P 
- 3 a . 6 a. 9 - h U y C3. 4 - j 3 

^ Cl.23 -<>V>?;^^-t:lf >^ (0. 3 5 0 g. 1,2 3 

5U^;^) (ommz. H*ftffli3Rx-5^p-h (q. 2b 
y'y^'>B>^%^. \ 54— I S ^x^invmt^^ 

421^3 4%, . 
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(17) 



4-225983 



{72) y^t'> ' i^ir^> h • 

-fX7^-r. :7^>y h3^>A'— 23. iiVl-xY 

-f>Hlll3j^>^-f 400080. A^>H/^ai 



-f >K®4^>^-r4D0081. — 

(72)^^^ x:/^"^x * ^K^>?ir> - r-f x;i. 

<>'F®5j«>^-f 400080- A^>K/^X 
X-f/4 

(72) l^B^« • A AA 

-f > KS^n 400006. ^t;--r>s^— 



C54> [JRB^RCO^J^] 



3 cr, 11a -X4^^£>- 3. 4, 5. 5 a a. 6, 7, 



8, 8 a, 9, 11, lla-'^>T^;bt: 
Cl. 2D --^>*yi^5i-4^-fet^>C0 9 - 
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Liu ^j^#^:143772 mm S -.^1^22^ 2B 



#f^a:iii(^#-i- #11 2004-550230 

B ¥^ 22¥ 2^190 

f^Sic# ^^Jlf 4042 4P00 



143772 mmS :^^^^22^ 3^ 2B 2 



424 ^-f^i^X^^^^ 



77 b**>-f ;i^X$4Flavmridae ©^JJ'H' ;^Xf*, 
arbovirus) Tib 3^ ^ i5« :/^ # 



1. yybi^ ;UX<75'ft:|:^ 



7 9 h*^ ;V X flavivirus \t, hi^l7-i ;VX i 



2. :7 9fcrr?-f ^b>^^§^ 



>f ;ux ^g-f-^J;^ (ffavi : 7 7^ >m) 1 1 
T7'y:/»^;^x, H«f*^'^''f ;ux, -fe^hvv 

a, ^^"^-f ^I'X yellow fever virus 

^^#<CDA^*^^T:^;tM**^"*^. 1901 
W, Reed ^35i5»-f;PX^^giU. ^^^^,^^1 
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Description 

FIELD OF THE INVENTION 

5 This invention relates to carbocyclic compounds, in particularly to artemisinln-type new derivatives, their preparation 
and use In prevention and treatment of AIDS viruses. 

BACKGROUND OF THE INVENTION 

10 AIDS Is the abbreviation of acquired immunodeficeincy syndrom. In 1981 , the first case of AIDS was found in the 
United States of America. In 1983, Professor Montagnier of the Pasteur Institute, France, isolated for the first time a 
virus from a patient's blood, which was later designated as HIV, there by this disease, AIDS, was proved to be a viral 
infectious disease characterized by acquired immunodeficiency. Since HIV is T-lymphocytophilic, on one hand it multiplies 
and releases continuously In these cells and the released virus again invades new T-Iymphocytes ; on the other hand, 

IS the T4-lymphocytes Invides by this virus may coalesce with other T4-lymphocytes to form syncytia which are unstable 
and may die easily. The virus multiplies, releases, forms syncytia and dies repeatedly as such, thereby results in profound 
cellular immunodeflciencyt, finally destroys human immune function and leads to death. Besides T-lymphocytes, HIV 
may also invade macrophages, B-lymphotytes, etc... ; especially it may form chronic infection in macrophages, and may 
exist for a long time. The development of this disease may be divided into three stages, i.e.. HIV-carrier stage, ARC 

20 stage and AIDS stage. Once the disease developed to AIDS stage, it progresses rapidly and the 3-year survival rate is 
less that 10 %. At present, aiDproximately 20,000,000 persons are infected by HIV in the world, the nummber of AIDS 
patients reached 600,000 and half of them have already died. China is not an exception. AIDS was imported into China 
in 1984. At present, 890 persons infected by HIV have been found in China, among them, 740 HIV-carriers and 5 AIDS 
patients are Chinese. The number of HIV-infected persons is still continuously increasing. 

2S With regard to anti-H IV agents, the first one reported was Suramin. In 1 985, AZT {3'-azido-3'-deoxythymidine), etc.... 
were found to possess anti-H IV activity In vitro Clinical studies were carried out in 1 986, and AZT was approved by FDA 
of the United States of America as the first drug to be used for the treatment of AIDS in 1987. Up to now, several hundred 
new compounds and their prescriptions Including dozens of natural products and traditional Chinese medicine have 
been screened in the world. Only AZT, DDI (di-deoxytrophicardyl) and DDC (di-deoxycytidine) are approved by the FDA 

30 on the UNited States of America to be used for the treatmentof AIDS ; among natural products and traditional Chinese 
medicinal herbs, such as trichosanthin is approved by the FDA for clinical observation. But all these drungs have different 
types of toxicity, for examie, 4-6 weeks after the use of AZT, inhibition of bone marrow appeare, then severe anemia 
develops ; 6 months after the use of AZT alone, drug resistance may be produced ; furthermore, AZT does not exert 
inhibitory effect of the virus within infected macrophages thus it cannot remove the hidden peril, and in addition, its price 

35 is high. DDC and DDI produce toxicity to peripharal nerves which appears 6 weeks after drug administration ; higher 
dostage may result in sequelae which may still be present even one year after discontinuation of the drug. Trichosanthin 
has produced neurotoxicity in clinical trial, and In severe cases temporary dementia and even coma appeared. Experi- 
mental studies showed that treatment of HIV-infected macrophages with trichosanthin produced and released a soluble 
toxic substance which might exert serious destructive effect to human brain cells. 

40 Up to now, experimenal studies and evaluation have been carried out with several hundred drugs and their prescrip- 
tions, natural products, single traditional Chinese drungs and composite traditional Chinese drugs in the world. Effective 
components were seperated from only very few of them, such as glycyrrhizim and lentinam reportedd from Japan, and 
effective component of Viola yedoensis reported from the University of California, U.S.A., etc... Most of the compounds 
were nucleosides, adenosines or peptide derivatives. Whereas, crude extracts were used in experiments conducted on 

45 the majority of these drungs. Up to the world congress of AIDS held in Amsterdam, the Netherlands In 1992. the break- 
through progress in drug research was still no seen. 

SUMMARY OF THE INVENTION 

so The object of the present invention is to provide an anti-AIDS agent with low toxicity, low price, and to overcome 
thje shortcomings in the prioor art. 

Another object of the present invention is to provide a process for preparation of the above-mentioned agent. 

Still another objects of the present invention is to provide a use of the agent, in particular, the use as an anti-AIDS 
agent. 

55 The object of the invention was attained as such : 

This invention relates to the compounds represented by general formula (I) and their pharmaceutical acceptable salts, 
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25 wherein R is selected from CrC4 alkyl. C3-C6 cycloalkyi, phenyl unsubstltuted or substituted by a halogen atom or 

nitrogroup, biphenyl unsubstltuted or substituted by a halogen atom or nitro group, naphthyl unsubstltuted or substituted 

by a halogen atom or nItro group. 

Among the compounds represented by formula (I), the representive compounds Includes: 

dihydroqinghaosu-methylcarbamate ; 
30 dihydroqinghaosu-ethylcarbamate ; 

dihydroqinghaosu-propylcarbamate ; 

di-hydroqinghaosu-butylcarbamate ; 

dihyd roq ing haosu -cycloh exylcarbamate ; 

dihydroqinghaosu-benzenecarbamate ; 
35 dihydroqinghaosu-m-chlonobenzenecarbamate ; 

dihydroqinghaosu-p-chlonobenzenecarbamate ; 

dihydroqinghaosu-p-bromobenzenecarbamate ; 

dihydroqinghaosu-p-nitrobenzenecarbamate ; 

dihydroqinghaosu-p-biphenylcarbamate ; 
40 dihydroqinghaosu-l-naphthylcarbamate. 

The present invention also relates to a process for preparation of the compounds represented by general formula 

(I), comprising following steps : 

adding Isocyanates into dihydroqinghaosu dissolved in dichloromethane. with the molar ratio (mol/mol) of dihydroqing- 
haosu to isocyanate being 1 :1 to 1 :2, to obtain a reaction solution ; 
45 ref lexing the reaction solution for 1 -3 days with stirring ; 

tilting and evaporating the reaction solution to obtain a solid product ; 

chromatographing the solid product on silica gtel column by using a mixture of petroleumether and ethylacetate with a 
volume ratio of petroleumether to ethyl acetate being 5:5 - 9:1 ; 
collecting the required fraction, removing solvant and obtaining crystals. 
50 In the above process, said isocyanates includes : alkylcarbamate, benzenecarbamate, cyclohexylcarbamate, biphe- 
nylcarbamate and naphthylcarbamate. 

The present Invention also relates to a composiltlon comprising said compound, uses of said compound for preparing 
agents for prevention and treatment of AIDS, anti-malarial and anti-toxoplasma. 

The present invention has following advantages : 

55 

1 . Compounds according to the preesent invention have a higher inhibition and killing effect to HIV virus with low 
toxicity to both animal and human being. 
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2. Compounds according to the present invention not only have effect on HIV in T-lymphocytes but also have obvious 
effect on HIV in macrophages. 

In other words, a traditional Chinese herb, Artemisia annua, L., with abundant resources in China was used in the 
present invention. Qinghaosu (Artemlsinin) was extracted froni Artemisia annua. L. A breakthrough progress has been 
made in the anti-HIV effect of its serial derivatives, thereby the objectis of the inyentipn was accomplished. 

Following is a detail description to the present invention. 

Qinghaosu (Artemisinin), extrated from Artemisia annua. L firstly in China, is a noval anti-malarial agent which is 
a sesquiterpene lactone comprising a peroxide bridge. Various of its derivatives are all derivated from dihydroqinghaosu. 
Following is a detail description of the present invention. 

This invention relates to the compounds represented by general formula (I) and their pharmaceutical acceptable salt. 




wherein R is selected from CrC4 alkyi, Cs-Ce cycloalkyi, phenyl unsubstituted or substituted by a halogen atom or nitro 
group, biphenyl unsubstituted or substituted by a halogen atom or nitro group, naphtyi unsubstituted or substituted by a 
halogen atom or nitro group. 

A process for preparation of the compounds represented by general formula (I) employed in the present invention 
comprising following steps: 

adding isocyanates into dihydroqinghaosu dissolved in dichloromethane. with the molar ratio (mol/mol) of dihydroqing- 
haosu to isocyanates being 1 :1 to 1 :2, to obtain a reaction solution ; 
ref lexing the reaction solutio for 1 -3 days with stirring ; 
filling and evaporating the reaction solution to obtain a solid product ; 

chromatographing the solid product on silica gel column by using a mixture of petroleumether and ethyl acetage with a 
volume ratio of petroleumether to ethylacetate being 5:5 - 9:1 ; 
collecting the required fraction, removing solvant and obtaining crystals, 
in the above process, sand isocyanates includes: 

alkylcarbamate, 

benzenecarbamate, : ; , . . . 

cyclohexylcarbamate. 

biphenylcarbamateand ,. 

naphthylcarbamate. 

Thus, compounds and its pharmaceutical acceptable salt can be prepared. These compounds includes : 
dihydroqinghaosu-methylcarbamate ; 
dihydroqinghaosu-ethylcarbamate ; 
dihydroqinghaosu-propylcarbamate ; 
dihydroqinghaosu-butylcarbamate ; 
dihydroqinghaosu-cyclohexylcarbamate ; 
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dihydroqinghaosu-benzenecarbamate ; 

dihydroqinghaosu-/7>chlonobenenecarbamate ; 

dihydroqinghaosu-/>ch!onobenzenecarbamate ; 

dihydroqinghaosu-p-bromobenzenecarbamate ; 
5 dihydroqinghaosu-jO-nitrobenzenecarbamate ; 

dihydroqinghaosu-p-biphenylcarbamate ; 

dihydroqinghaosu-l-naphthylcarbamate. 

In the process, dichloromethane, whose concentration is well-known in the art, such as 99.0 %, can be employed 

to dissolved dihydroqinghaosu. 
10 Above compounds can be used as a drug alone or in a pharmaceutical composition. In the composition, it contains 

0. 1 - 99.5 %, preferably, 0.5 - 90 % of the compound, and other pharmaceutical acceptable inactive carriers with low 
toxicity to human and animal. 

Said carriers are one or several kind of diluent, f illar or adjuvant in solid, semisolid or liquid form, it is suggested that 
the dosage in the pharmaceutical composition to be administrated is measured by per kilogram of body weight. The 
15 compounds of the present invention can be used by intravenous, bonemarrow, rectal, oral, intramuscular or hypedermic 
administration, oral administration is preferred. 

The oral preparation are in solid or liquid form such as powder, tablet, capsule, granule, suspension, drops, syrup 
and preparation for hypo-tongue administration. 

The dosage of the compounds of the present invention is according to the situation of patient (age and body weight) . 
20 route of administration, type of disease and stage of disease and so on. Usually, the effective dose of these compounds 
is 0.5 - 1 .5 mg, preferably, 0.6 - 1 mg per day 

THE BEST MODE TO CARRY OUT THE INVENTION 

25 The pharmacologic and toxicologic studies of the compounds according to the present invention were illustrated as 
following. 

EXPERIMENT 1 . ANTl-HIV EXPERIMENT 
30 A. EFFECT ON MT4 CELLS 

1. MATERIAL 

The virus used was HIV-1 which had been obtained from Professor Montagnier of the Pasteur Institute. France. The 
35 virus titer used in the experiment was 1 x 10^ TCID5o/ml. The cell culture used was CEM cell line which was cultivated 
in the HIV laboratory of Institute of Virology, Chinese Academy of Preventive Medicine, for cultivation storage of HIV-1 . 

The compounds used in the experiment were qinghaosu, dihydroqinghaosu, Artesunate, Artemether, dihydroqigha- 
osu-methylcarbamate, dihydroqighaosu-benzenecarbamate, qighaosu-morpholinyl propylether maleate, dihydroqigha- 
osu-diethyl amino ethyl ether maleate, deoxyqighaosu-morpholinyl ethyl ether maleate, qighaosumorpholinyl propanol 
40 ether maleate, qighaosu-3,5-dimonpholinyl methyl-4-hydroxy benzyl ether maleate, dihydroqighaosu-/?>chlorobenzoate, 
ginghaosu-3-pyrrolidinylmethyl-4-hydroxybenzoate oxalate, and qinghaosu-3-morpholinylmethyl-4-hydroxybenzoate 
oxalate AZT was useddd as a positive control. The concentration of the original solution of these compounds were all 
1 mg/ml, 

45 2. METHOD 

a. Freshly cultured MT4 ceils (5 x 105/ml) were cocultivated with the virus fluid (103 TCIDso/ml) in a CO2 incubator 
at Sl'^C for 1-1.5 hours. RPMI 1640 complete medium (containing 10 % Bovine serum and antibiotics, such as 
penicillin) was used to wash the unbound virus. Complete medium was added to correct the concentration for use. 

50 The experiment was carried out on the plates with 96 wells. 0.1 ml of the above-mentioned infected MT4 cell 

suspension was added into each well, and then 0.1 ml of various concentrations of the drugs were added. A control 
group with AZT as a positive drug and a virus control without drug (with only virus-infected MT4 cells) were set up. 
Each concentration of the drugs was added into two wells. Both the experiment group and the control group were 
incubated in a GO2 incubator at 37^C. The drug solution were changed 3 days later, and the following observations 

55 were carried out 6 days afterwards. 

b. Observation on the growth situation of cells. Trypan blue dye was used to observe the wuantity of live cells in 
each group. 
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c. Determination of the virus antigen expression. The immunoenzymatic method was used to examine the virus: 
antigen expression. Cells from each group were separately smeared in two wells. They were fixed with cold acetone, 
HIV-positive serum was dropped into the wells. After incubated in a CO2 incubatof at 37°C for 30 minutes, they were 
washed with PBS for 3 times. Enzyme-labelled SPA was dropeddd into the welis. They were incubated in thq same, k 
5 condition for 30 minutes.washed with PBS for 3 times, and then put in substrata solution to stairi for 2-3 minutes, r r 

washed with distilled water, and observed under microscope. Normal cells were, colorless, whereas virus-carrying \ 
cells appeared browrish red. .: : /, ! 

3. EVALUATION ON RESULT 

10 

The virus control group on the smear showed many distinct browrish red cells. The AZT 1 x 10"^ 1 x 1 0"^, 1 x 10"3 
group showed entirely no pink cells, indicating that the method used was reliable. The mark used were as follows : 

indicates that positive cells were not seen in the whole well ; 
15 "±" indicates that there were only 1 -2 doubful positive cells in the whole wall ; 
"+" indicates that there were 2-3 or more positive cells in the whole well. 

The experiment was repeated two to three times. 

The concentration of the original fluid of these compounds were all 1 mg/ml. 0.1 ml was taken and added into 0.1 
20 ml of virus-carrying cell suspension, thus the reaction concentratiuons were as follows : in the original fluid group, 0.1/0.2 
ml. i.e., 0.5 mg/ml ; in 1 x 10"1 group, 0.05 mg/ml ; in 1 x 10"2 group, 0.005 mg/ml ; in 1 x 10"3 group, 0.0005 mg/ml. ; ' ; 
i.e., 0.5 ixg/ml; and on the analogy of this. 



25 
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TABLE 1 

5 

COMPARISON OF THE EFFECT OOF HIV-1 (MT4 ) OF 
THE SEVERAL COMPOUNDS 



10 


Concentration 

CompDiixid 


1x10-1 
/ml) 


1x10-2 

(5^ig 
/ml) 


1x10-3 

(0.5 
^g/ml) 


1x10-4 

{0,05 
pLg/ml) 


15 


Qinghaosu 




- 


+ 


+ 


20 


Ehhydroqinghaosu 


- 


- 


± 


+ 


Artesunate 


- 


- 


- 


+ 


25 


Arte meter 


- 


- 


± 






Dihydro-qinghaosumethyl-carbamafce 




- 


- 


- 


30 


Dihydro-qinghaosubenzenfi-carbamate 




- 


- 


± 




AZT 


- 


- 


- 


/ 


35 


Qinghaosu-moipholiiiylpropyl ether maleate 






+ 




40 


Dihydroqinghaosu-diediyl- amino ethyl ether maleate 


± 


+ 








Deoxyqinghaosu-morpholinylpropanol 




+ 






45 


Qinghaosu-morpholinyl propanol ether maleate 


+ 


+ 


+ 




50 


Qinghaosu-3,5-diinorphoIinyl 
iTiethyl-4-hydroxy benzyl ether maleate 


+ 


+ 


+ 




D ihydroqingj^a osu-m-chlorobenzoa te 






+ 
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Qinghaosu-3-pyrrolidinylmethyl-4-hydroxy benzoate 

oxalate 










Qmghaosu-3-moiphoJinyl rnethyl-4-hydroxy 
benzqate oxalate 


± 









According to Table 1, representive compounds, dihydroqinghaosu-methylcarbamate and dihydroqinghaosu-ben- 
zenecarbamate showed distinct inhibition on HIV. 

' . ... i 

B. EFFECT ON U937 CELLS 

Furthermore, a part of the compounds according to the present invention were used to test their inhibition effect on 
LI937 cell line (macrophage ceil line) according to the methods in Experiment 1. Then HIV-antigen and reverse tfan- 
scriptase In cells were tested ; results were shown in Table 2. 



TABLE 2 



INHIBITION EFFECT ON U937 ON A PART OF THE COMPOUNDS OF THE PRESENT INVENTION 


Compound and dosage 


Cell line and virus 


Antigen test (IE) 


Activity of reverse transcription (CPM) 


Artesunate (50 |utg/ml) 


U937 HIV-1 




■ (4846) 


A2T(1 |xg/ml) 


U937 HIV-1 


+ 


+ (10865) 


Control 


U937 HiV-1 


+ 


+ (24502) 


Dlhydroqinghaosu-ben- 
zenecarbamate (50 ug/ml) 


U937 HIV-1 




-(2305) 


Dihydroqinghaosu-methyl- 
carbamate (50 luig/ml) 


U937HlV-i 




-(4463) 


Control 


U937 HIV-1 


+ 


+ (24502) 



From Table 2, it is obvious that the compounds according to the present invention showed distinct inhibition on U937 
infected HIV-1 , whereas AZT does not show the inhibition. 

EXPERIMENT 2. ANTIMALARIA EFFECT 

EFFECT ON ERYTHROCYTIC STAGE OF PLASMODIUM BERGHEI 
1. "Four day inhibition test" in mice. 

To determinate the SD50 with Peters' "four day inhibition test". 

Hybrid Kunming strain mice body weight 18.22 g, were inculated with 1 x 1 07 Parasite infected RBC intraperitoneally 
on Do. Dihydroqinghaosu-methylcarbamate, dihydroqinghaosu-butylcarbamate, dihydroqinghaosu-benzenecarbamate 
and dihydroqinghaosu-4-nitrobenzenecarbamate with different concentration were given once a day from D0-D3. Blood 
smears from mouse's tail were made on D4, stained with Gimsa reagent and examined under microscope to count the 
infected and uninfected erthrocyte to get infected rate. Inhibitory rates of different dosages were calculated by following 
formula. The SD50 was calculated by the simplified probit analysis: 
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Inhibitory rate = ^"^^^^Q^ ^^^^ ^ control group - Infected rate of RBC in drug treat group ^ 

' ' ^ Infected rate of RBC in control group 



5 Results is following : 



10 
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TABLE 3 



Compounds 


SD50 (mgykg/day) 


Dihydroqinghaosu-methyl carbamate 


0.24 


Dihydroqinghaosu-butylcarbamate 


0.25 


Dihydroqinghaosu-benzenecarbamate 


0.29 


Dlhydroqinghaosu-4-nitrobenzenecarbamate 


0.30 



20 EXPERIMENT 3. ANTITQXOPLAMA EFFECT 



In vitro incubation was used in the experiment. Macrophages were taken from intraperitoneal of the uninfected 
BALB/C mice (obtained from Universite Pierre et Marie Curie), centrafuged, washed and counted. Around 1.28 x 10^ 
cells was added into each culture dish, incubated at 37*^C for 3 hours to let the cells to be adherented, then infected by 

25 parasites (Toxoplasma Gendei, obtained from University Pierre et Marie Curie), ion whicch parasite number was 1 x 
10®, so that there were 5 organisms per macrophage. The dishes were incubated at ST^'C for 48 hours, different con- 
centration, (i.e., 50 |xg/ml, 100 fxg/ml, 200 \iQ/m\) of the compound according to the present invention was added in. In 
a control group, no drug was added in. After being cultured at 37°C for 48 hours, dishes of compound treated groups 
and control group were colorated. Under microscope, the number of infected and uninfected macrophages in each dishes 

30 were counted and to calculated infected rate of macrophage and to count the number of parasites in 100 macrophages. 
Result showed that dihydroqinghaosu-methylcarbamate had obvious inhibition of Toxoplasma Gendei in vitro. 



TABLE 4 



EFFECT OF DIHYDROQINGHAOSU-METHYLCARBAMATE ON TOXOPLASMA GENDEI IN VITRO 


Dosage ()Jig/ml) 


Infected rate of macrophages 


Inhibition rate (%) 


No. of parasites in 
100 macrophages 


Inhibition rate (%) 


50 


0.67 


99.1 


2.67 


99.5 


100 


0 


100 


0 


100 


200 


0 


100 


0 


100 


Control 


75.60 




544.00 





EXPERIMENT 4 

50 TOXICALOGIC STUDY OF THE COMPOUNDS OF THE PRESENT INVENTION 
ACUTE TOXICITY IN MICE 

Animals : Hybrid swiss strain mice (provided by Animal House of Institute of Chinese Mateia Media, China Academy 
55 of Traditional Chinese Medicine), 20 - 22 grams, less than 6 weeks age of both sexes fed in laboratory for 3-5 days 
observation and a random taking food and driking. 

Drugs : Dihydroqinghaosu-methylcarbamate and dihydroqinghaosu-benzenecarbamate. 

Above two drugs in powder form were dissolved into peanut oil. The biggest dose were 2000 mg/kg and 21 61 mg/kg 
respectively. The distance between two dose groups were 0.7 and 0.68 respectively, with 5 dose groups each drugs. 
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Method : The mice were given single dose of above compound respectively intragastrically, the acute intoxication 
manifestratlons were observed the LD value (LD5, LD50 and LD95) and B value were determined by three days mortality. 

Result : The symptoms and signs of acute intoxication were observed as following : inhibited activity, bad appetite, 
hair looseness, cardiac rate decreased than died. In large dose group, all mice died within three days, the LD and B 
value were 1 065.89 mg/kg and 1 1 20,84 mg/kg respectively. See Tables 5 and 6 for detail. r 

Also, toxicity of compounds similar to the compound of the present invention was lower than that of Artemether, 
dihydroqinghaosu and Artesunate. See Table 7 for detail. 



TABLE 5 



DEATH DISTRIBUTION OF MICE 


Drugs 


Dosage (mg/kg) 


Female exp. /death 


Male exp./death 


female+ male exp./death 


Dlhydroqinghaosu- 


2000 


5/6 


6/6 


1S/12 


benzenecarbamate 


1400 


6/4 


6/3 


12/7 




980 


6/2 


6/2 


12/4 




686 


6/1 


6/2 


12/3 




480 


6/0 


6/1 


12/1 


Dihydroqinghaosu- 


2161 


5/5 


5/5 


10/10 


methylcarbamat^ 


1470 


5/2 


5/3 


10/5 




100 


5/2 


5/2 


10/4 




680 


5/2 


5/1 


10/2 




462 


5/0 


5/1 


10/1 



TABLE 6 



ACUTE TOXICITY IN MICE (LDF) AND SLOPE (B) 


Drugs 


Sex 


LD5 


LD50 


LD55 


B 


Dihydroqinghaosu-benzenecarbamate 


F 


603.91 


1097.23 


1993.51 


6.343 




F 


352.10 


1039.73 


3069.59 


3.498 




F+M 


463.33 


1065.89 


2452.08 


4.546 


Dihydroqinghaosu-methylcarbamate 


F 


343.17 


1213.64 


2711.67 


4.71 1 




M 


360.92 


1028.85 


2932.84 


3.620 




F+M 


435.73 


1120.84 


2853.02 


4.01 



10 



EP 0 713 877 A1 



TABLE 7 



COMPARAISON OF LD50 OF SEVERAL SIMILAR COMPOUNDS 


Drug 


LD50 (mg/kg) 


Remarks* 


Artemether 


263 


LM. 


Artesunate 


769 


I.V. 


Dihydroqinghaosu 


765 


RO. 


Dihydroqinghaosu-benzenecarbamate 


1065 


RO. 


Di hydroqi ng haosu -m ethyl carbamate 


1120 


RO. 



* : Table 7, 

I.M. : Intramuscular injection ; 
I.V. : Intravenous injection ; and 
P.O. : per os. 



20 

Subacute toxicology study showed that basic safe dosages of dihydroqinghaosu-benzenecarbamate and dihydro- 
qinghaosu-methylcarbamate were 54 mg/kg/day and 30.2 mg.kg/day respectively. 
Followings are general explanation of examples. 

Melting points were taken on a Fisher-Johns melting point apparatus. Silica gel 60 (230-400 mesh ASTM) from 
26 Merck was used for column (Aldrich Chemical Co.). Optical rotations were measured with Perkin-Elmer-241-MC pola- 
rimeter in CHCI3. UV spectra were measured in CHCI3 with a Hewlett-Packard-8450-A spectrophotometer, X^ax 0^9 
in nm. IR spectra (in cm"i) were obtained on a Beckman-4230 instrument as KBr tablet or CHCI3 solution between NaCI 
plates. Chemicas ionization (CI) mass spectra (m/z) were obtaineed by using a Finnigan-1015D spectrometer. 1 H-NMR 
spectra were determined by using JEOL-FX-1 00 spectrometer and a Nicolet-500 spectrometer with Me4Si as an internal 
30 reference (6 in ppm, J in Hz). Fraction of column chromatography was detected by thin layer chromatograph. And this 
layer chromatography were performed on silica gel GF plate (1 0 x 20 cm) from Analtech, Inc., with petroleum ether/AcOEt 
; detection with iodine vapors. 

EXAMPLE 1 

35 

PREPARATION OF DIHYDRQQINGHAQSU-METHYLCARBAMATE 

A solution of dihydroqinghaosu (284 mg, 1 mmol) in dry CH2CI2 (6 mi) and methyl isocyanate (63 mg, 1.1 mmol) 
was ref luxed for ca. 2 days. The solution was filtered and evaporated in vacuo at 40''C to give a solid, which was chro- 
40 matographed on a silica-gel column with petroleumether/AcOEt 8:2. The fraction obtained was evaporated to give a 
white powder (217.6 mg). 
m.p. 175-177*^0 ; MS (CI. NH3) : 342 (M* + 1) ; 
iHNMR(CDCl3)6(ppm) 
5.50 (s, 1H. C5-H) 
45 5.77 (d. 1H, C12-H) 

2.65 (m. 1H, C11-H) 



50 


Anal. Calc. for C17H27NO6 1/2 H2O: 






C 58.27 


H8.05 


N 4.00 




found 


C 58.48 


H8.09 


N4.08 



55 
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EXAMPLE 2 

PREPARATION OF DIHYDROQINGHAQSU BENZENECARBAMATE 

A solution of dihydroqinghaosu (1 42 mg, 0.5 mmole) in dry GH2CI2 (6 ml) and phenyl Isocyanate (60 mg. 0.5 mmol) 
was refluxed for ca. 2 days, the solution was filtered in vacuo at 40''C to give an oil, which was chromatographed on a 
silica-gel column with petroleum ether/AcOEt 9:1 . After evaporation of the solution, the white powder was recrystallised 
from (i-Pr)20 to afford dihydrdqinghaosu-benzenecarbamate (167 mg). 
m.p. 110-1 13°C ; [aP^ = + 1 1 ,730 (Q = 0.85, CHCI3) ; 
UV. 250 (4.40) ; 

IR (KBr) : 3315 (NH), 2932, 2875, 1738 (carbamate), 870, 845. 820 (peroxide), 742, 684 (aromatics) 
iHNMR(CDCl3)6(ppm) 

5.49 (s, IH.C5-H) : 

5.78(d, 1H. J = 6.3, Ci2-H) 

2.36 (m, 1H, C11-H) 
MS(CI, NH3), 404(M*+1) 



Anal. Calc. for C22H29NO6 : 


found 


C 65.49 
C 65.34 


H 7.24 
H7.85 


N3.47 
N 3.39 



EXAMPLE 3 

PREPARATION OF DIHYDROOINGHAOSU-d-NITROBENZENECARBAMATE 

A solution of dihydroqinghaosu (1 42 mg, 0.5 mmol) in dry CH2CI2 (1 0 ml) was reacted with p-nitrophenyl isocyanate 
(123 mg, 0.75 mmol). Chromatography on silica gel with petroleum ether/AcOEt 9:1 afforded title compound (120 mg) 
as a white powder. 
[a]22D = + 5.3r (C = 1 .4, CHCI3) ; 

IR (KBr) : 3300 (NH). 2925. 2870, 1742 (carbamate), 1540. 1330 (NO2). 845 (peroxide). 740. 680 (aromatics) UV. 132 
(4.26) : 

iHNMR(CDCl3)5(ppm) 
.5.57(s. IH.Cs-H) 

5.79 (d. 1 H, C12-H) 

2.66 (m. 1H, Cii-H) 
MS(CI, NH3).449(M*+1) 

EXAMPLE 4 

PREPARATION OF DIHYDROQINGHAQSU-yi/ ?-NITRQBENZENECARBAMATE 

The title compound was similarly prepared from dihydroqinghaosu and m-nitrophenyl isocyanate as Example 3. 
m.p. 143-145°C, UV : 242 (4.09). 

EXAMPLE 5 

PREPARATION OF DIHYDROQINGHAOSU-aNlTROBENZENECARBAMATE 



The title compound was similarly prepared from dihydroqinghaosu and o-nltrophenyl isocyanate as Example 3. m.p. 
157-159*»C, UV : 242 (4.06). 
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INDUSTRIAL APPLICATION 

Compounds according to the present invention can be used to prepare agents for prevention and treatment of AIDS 
and drugs against malaria and toxoplasmosis. 

Claims 

1 . A compound represented by general formula (I) and its pharmaceutical acceptable salt, 




wherein R is selected from CrC4 alkyi, Cs-Ce cycloalkyi, phenyl unsubstituted or substituted by a halogen atom or 
nitro group, biphenyl unsubstituted or substituted by a halogen atom or nitro group, naphthyi unsubstituted or sub- 
stituted by a halogen atom or nitro group. 

2. Compound according to daim 1 , wherein the compound is dihydroqinghaosu-methylcarbamate. 

3. Compound according to claim 1 , wherein the compound is dihydroqinghaosu-ethy [carbamate. 

4. Compound according to claim 1 , wherein the compound dihydroquinghaosu-n-propylcarbamate. 

5. Compound according to claim 1, wherein the compound dihydroqinghaosu-n-butylcarbamate. 

6. Compound according to claim 1 . wherein the compound dihydroqinghaosu-cyclohexylcarbamate. 

7. Compound according to claim 1 , wherein the compound dihydroquinghaosu-benzenecarbamale. 

8. Compound according to claim 1 , wherein the compound dihydroqinghaosu-3-chlondbenzenecarbamate. 

9. Compound according to claim 1, wherein the compound dihydroquinghaosu-4-chlorobenzenecarbamate. 

10- Compound according to claim 1, wherein the compound dihydroqinghaosu-4-bromobenzenecarbamate. 

11- Compound according to claim 1, wherein the compound dihydroqinghaosu-4-nitrobenzenecarbamate. 

12. Compound according to claim 1, wherein the compound dihydroqinghaosu-p-biphenylcarbamate. 

13. Compound according to claim 1, wherein the compound is dihydroquinghaosu-1-naphthylcarbamate. 

14. A process for preparation of the compounds represented by general formula (I) employed in the present invention 
comprising following steps: 

adding isocyanates into dihydroqinghaosu dissolved in dichloromethane, with the molar ratio (moi/mol) of 
dihydroqinghaosu to isocyanates being 1 :1 to 1 :2, to obtain a reaction solution; 
reflexing the reaction solution for 1 -3 days with stirring; 
filting and evaporating the reaction solution to obtain a solid product; 

chromatographing the solid product on silica gel column by using a mixture of petrol eumether and ethylacetate 
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with a volume ratio of petroleumether to ethylacetate being 5:5 - 9:1 ; 

collecting the required fraction, removing solvant and obtaining crystals. 

1 5. A process according to claim 1 4, wherein said isocyanates are selected from the group cpnsjjstipgiPf alt^carbamatiBi 
benzenecarbamate, cyclohexylcarbamate, biphenyicarbamate and naphthylcarbamate. 

16. A process according to claim 14, wherein said dichloromethane. 

1 7. A compound prepared by the process according to claim 1 4. 

18. A pharmaceutical composition containing the compound according to claim 1. 

19. An application for the compound according to claim 1 in preparation of agents for prevention and treatment of AIDS. 

20. An application for the compound according to claim 1 in preparation of antlmalaria agents. 

21. An application for the compound according to pjaim 1 in preparation of agents against toxoplasmosis. 
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